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Office  of  the  Commissioner  of  Public  Health, 

Brisbane,  2nd  September,  1907. 


TO  THE  UNDER  SECRETARY,  HOME  SECRETARY'S  DEPARTMENT. 


Sii{, — I  have  the  honour  to  submit  a  Report  on  Plague  in  the  State  of 
Queensland  for  the  period  from  26th  February,  1900,  to  80th  June,  1907,  inclusive. 

This  Report  narrates  the  accumulated  experience  of  eight  successive  years, 
and  describes  at  length  the  origin  and  nature  of  the  disease,  its  mode  of  spread,  and 
the  whole  of  the  circumstances  which  accompanied  its  appearance.  Its  issue  has 
been  postponed  partly  from  causes  which  were  unavoidable,  and  partly  for  the 
purpose  of  affording  time  for  the  completion  of  certain  experimental  work  instituted 
with  the  view  of  establishmg  our  knowledge  of  Plague  on  a  firmer  basis  of  fact  than 
would,  without  such  work,  have  been  possible ;  and,  while  the  magnitude  of  the  work 
has  increased  l)eyond  the  limits  originally  intended,  such  increase  is  largely  due  to 
the  fact  that  the  scientific  treatment  of  the  subject  has  been  rendered  possible  by 
quite  recent  discoveries.  In  fact,  it  is  only  within  the  past  seven  or  eight  years,  i.e., 
since  the  advent  of  Plague  in  Australia — that  many  facts  essential  to  the  knowledge 
of  the  disease  have  been  recorded.  The  several  reports  of  the  Chief  Medical  Officer 
of  the  Government  of  New  South  Wales,  Dr.  J.  Ashburton  Thompson,  on  the 
outbreaks  of  Plague  in  that  State  during  1900-1905,  occupy  over  200  folios,  and 
constitute  a  most  valuable  contribution  to  the  epidemiological  literature  on  the 
subject. 

My  object  has  been  to  embody  in  one  continuous  Report  the  results  of  our 
own  special  inquiries  into  the  origin  of  the  many  but,  fortunately,  limited  outbreaks 
in  various  important  centres  of  the  State,  and  to  hand  down  to  my  successors  in 
office  as  complete  a  history  of  Plague,  observed  in  Queensland,  as  it  has  been  possible 
to  produce,  so  that  there  may  be  a  full  record  of  experience  behind  future  action  in 
order  to  prevent  the  mistakes  and  errors  unavoidable  in  its  absence. 

We  are  not  now  so  comparatively  ignorant  of  the  subject  as  we  were  when 
Plague  first  made  its  appearance  in  our  midst,  at  the  beginning  of  the  year  1900. 
Many  able  authorities  have,  in  the  meanwhile,  made  considerable  research  into  the 
disease,  but  there  is  still  required  a  more  complete  scientific  investigation  of  Plague 
ajmrt  from  mere  laboratory  inquiries.  Thus  it  is  of  the  greatest  importance  in  this 
connection  that,  accepting  the  rat-flea  hypothesis  of  Plague  dealt  with  at  length  in 
this  Report,  the  habits  and  distribution  of  the  rat,  and  the  life-history  of  the  rat-flea, 
be  minutely  investigated. 

Plague  has  already  been  the  subject  of  two  International  Conferences,  and  a 
third  Conference  has  lately  been  convened.  Professor  Kitasato,  of  Jaj)an,  Avho  in 
1891j  discovered  the  bacillus  of  Plague  as  the  outcome  of  his  investigations  at  Hong 
Kong,  has  stated  that  the  expenditure  of  "  efforts,  however  laborious,  the  money 
however  vast,  can  be  of  no  value  unless  they  are  accompanied  by  the  application  of 
scientific  knowledge." 


VI. 


To  return  to  the  Report  itself.    It  has  been  divided  into  four  parts. 

Part  I.  sets  forth  the  manner  in  which  Plague  was  introduced  into  Queens- 
land, together  with  a  general  review  of  the  various  epidemics  which  occurred 
throughout  the  State  from  the  beginning  of  1900  to  30th  June,  1907.  In  this 
portion  of  the  Report  will  be  found  also  much  statistical  data. 

Part  II.  deals  wdth  the  Incidence  of  the  Plague  on  sex,  age,  race,  occupation, 
and  as  to  how  far  seasonal  and  insanitary  conditions  affect  the  liability  of  the 
individual  to  Plague  infection. 

In  Part  III.  will  be  found  a  detailed  description  of  the  medical  aspects  of 
Plague,  the  clinical  features  and  clinical  forms  of  the  disease,  the  bacteriology  and 
pathology,  and  the  treatment  and  prophylaxis  of  Plague;  these  subjects  being 
discussed  at  some  length. 

Part  IV.  is  confined  to  the  Epidemiology  of  Plague,  and  a  consideration  of 
the  many  problems  which  arise  in  connection  therewith.  This  portion  of  the  Report 
is  divided  into  two  sections  :  Section  one  dealing  with  Kats  and  Rat-plague,  and 
section  two  with  the  Plea  Theory  and  the  Parasites  on  Rats  (Fleas).  The  latter 
section  has  been  written  in  conjunction  with  Mr,  Henry  Tryon,  the  Government 
Entomologist,  who  is  chiefly  responsible  for  the  particular  subjects  dealt  with 
under  a  series  of  separate  headings,  and  to  whom  I  desire  to  express  my  sincere 
thanks  for  the  valuable  information  so  readily  and  ably  supplied  by  him.  To  Mr. 
W.  H.  A.  Munro,  of  the  Department,  I  am  also  specially  indebted.  His  excellent 
work  in  the  preparation  of  the  numerous  maps,  plans,  charts,  and  diagrams  contained 
in  the  Report  reflects  the  greatest  credit  upon  him.  To  Mr  Munro  also  fell  much 
arduous  worli  in  compiling  the  statistical  data  and  tabular  statements. 

The  Government  Bacteriologist  (Mr.  C.  J.  Pound)  carried  out,  from  time  to 
time,  much  valuable  research  work,  and  a  description  of  the  observations  made  by 
him  will  be  found  under  various  headings  of  and  Ajopendices  to  the  Report. 

I  also  beg  to  express  my  thanks  to  Dr.  Prank  Tidswell,  the  Principal  Assistant 
Medical  Officer  of  the  Government  of  New  South  Wales,  for  advice  with  regard  to 
portions  of  the  Report,  and  also  to  Drs.  A.  Jeffries  Turner  and  Wilton  Love  for  their 
kindness  in  revising  the  proof  sheets  of  Parts  I.,  IL,  and  III.  To  Dr.  Thomas 
Bancroft  for  the  microphotographs  of  fleas  taken  from  Brisbane  rats,  to  all  the 
medical  officers  who  have  been  connected  with  the  Department  during  the  period 
under  review,  and  to  the  Inspectorial  and  Sanitary  Staffs,  I  tender  my  sincere  thanks 
for  the  generous  co-operation  and  assistance  given  to  me. 

I  have  the  honour  to  be. 
Sir, 

Your  obedient  Servant, 

B.  BURNETT  HAM, 
Commissioner  of  Public  Health. 


PART  I 


A.-THE  STATISTICS  OF  PLAGUE. 

I.-- ORIGIN  AND  MODE  OF  SPREAD. 

On  19tli  January,  1900,  plague  was  reported  to  have  broken  out  at  Sydne}' , 
which  city  lies  some  500  miles  south  of  Brisbane,  and  distant  only  one  and  a-half 
days  by  steamer.  It  was  subsequently  ascertained  by  the  health  authorities  at 
Sydney  that  rats  had  been  dying  m  great  numbers  upon  one  of  the  wharves 
about  the  first  week  in  January,  1900.  On  14th  February,  seven  plague-infected 
rats  were  obtained  from  one  Sydney  wharf.  It  seems  clear,  then,  that  an  epizootic 
among  rats  commenced  at  Sydney  at  a  date  prior  to  the  occurrence  of  the  first 
case  in  a  human  being. 

The  origin  of  the  outbreak  in  Queensland  is  ascribed  to  the  importation 
of  infection,  conveyed  through  the  agency  of  rats,  from  vessels  arriving  at 
Queensland  ports  from  Sydney  at  a  time  when  plague  was  known  to  exist  at 
the  latter  place. 

In  view  of  the  close  and  constant  commercial  communication  between 
Sydney  and  Brisbane,  the  health  authorities  and  members  of  the  medical 
profession,  at  Brisbane,  were  on  the  alert,  and  it  was  resolved  at  a  special 
meeting  of  the  Queensland  Central  Board  of  Health,  on  the  26th  February, 
1900,  that  the  local  authorities  of  the  Metropolitan  Area  should  combine  together 
in  a  crusade  to  exterminate  the  rats  of  Brisbane;  and,  further,  that  all  rats  found 
sick  or  dead  be  sulmitted  to  bacteriological  examination.  On  5th  March,  1900, 
the  Government  Bacteriologist  (Mr.  C.  J.  Pound)  made  the  unwelcome  discovery 
that  a  black  rat  {3Ius  rattus),  found  dead  in  a  shop  close  to  a  wharf  at  which 
vessels  from  Sydney  had  recently  arrived,  was  infected  with  plague.  It  was  not, 
however,  till  the  27th  April,  1900,  that  a  plague  case  occurred  among  human 
beings  at  Brisbane.  This  case  was  not  the  first  case  of  plague  in  man  in  Queens- 
land. On  17th  April,  1900,  a  man,  the  head  steward  on  board  the  ss.  "  Burwah,"  a 
coastal  vessel  carrying  passengers  and  cargo  between  Sydney  and  Rockhampton, 
and  calling  en  route  at  Brisbane,  was  reported  by  Dr.  Davidson,  of  Rockhampton, 
the  acting  Health  Officer,  to  be  suffering  with  symptoms  suggestive  of  plague. 
The  ss.  "  Burwah"  had  arrived  at  Kockhampton  early  the  day  before,  the  16th 
April,  having  left  Brisbane  on  the  13th  April  and  Sydney  on  the  10th  April. 

From  the  official  report,  it  appears  that  the  steward  was  taken  suddenly  ill  on 
board  about  6  o'clock  on  the  evening  of  15th  April,  but  his  illness  was  not  reported 
to  the  captain  of  the  vessel  until  breakfast  time  the  next  morning.  Dr.  Davidson, 
who  examined  the  patient  in  the  absence  of  Dr.  Voss,  the  Health  Officer  to  the 
port,  "  found  the  patient  with  a  temperature  of  105  degrees  Fahr.  and  a  mass  of 
swollen  glands  in  the  left  groin."  The  ship  was  ordered  into  quarantine  at 
McKenzie  Island,  Keppel  Bay.  Dr.  D.  McDonald,  Medical  Officer  of  Health  to 
the  Municipality  of  Rockhampton,  who  also  saw  the  case  in  consultation  with 
Dr.  Davidson,  agreed  with  the  latter's  opinion  that  the  case  was  one  suspicious 
of  plague.  Smear  preparations  from  material  taken  from  the  affected  glands 
were  forwarded  to  Brisbane  and  examined  by  the  Government  Bacteriologist 
witli  positive  results.  The  patient  was  subsequently  examined  by  Dr.  A.  J. 
Turner,  the  special  medical  officer  appointed  by  the  Government  for  plague,  at 
the  Quarantine  Hospital,  Rockhampton,  on  6th  May,  1900. 

Dr.  Turner  reported : — "  Meyer,  steward,  ss.  '  Burwah,'  states  that  his 
illness  began  suddenly  on  15th  April  with  vomiting  and  giddiness.  On  the  16th 
instant  his  general  condition  was  much  the  same,  and  he  noticed  for  the  first 
time  a  tender  lump  in  the  left  groin.  That  day  he  came  under  the  observation 
of  the  port  health  officer.  From  notes  taken,  I  find  that  the  highest  temperature 
recorded  was  105  degrees  Fahr.,  the  lowest  101  degrees  Fahr.,  and  he  was  slightly 
delirious.  On  the  l7th  instant  his  temperature  was  continuously  105  degrees, 
except  when  reduced  by  wet  packs.  On  the  19th  his  temperature  was  105 
degrees,  and  he  was  very  delirious ;  on  the  20th  the  temperature  was  102  8 
degrees,  and  on  21st  it  was  normal,  and  has  remained  so  since. 

"  Present  condition  (6th  May). — There  is  a  softening  mass  formed  by  the 
left  fem.oral  gland,  which  is  not  now  tender.  A  puncture  was  made  in  the 
affected  gland  and  smear  preparations  made.  These  were  subsequently  stained 
and  found  to  contain  plague  bacilli." 
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As  this  patient  was  taken  ill  a  day  prior  to  the  arrival  of  the  vessel  at 
Rockhampton ,  it  is  fair  to  assume  that  he  contracted  the  disease  either  at 
Brisbane — where  rats  had  been  found  dead  of  plague  on  the  wharves  since  5th 
March,  but  where  no  case  had  as  yet  occurred  in  human  beings — or  at  Sydney, 
where  an  epizootic  and  an  epidemic  were  both  present  at  the  time  the  vessel 
left  on  the  10th  of  April,  1900.  It  may  be  pointed  out,  however,  that  com- 
munication with  Sydney  had  been  steadily  maintained  by  the  coastal  trade 
for  months  subsequent  to  the  discovery  of  plague-infected  rats  in  Sydney  in  the 
beginning  of  that  year,  and  that  the  appearance  of  the  disease  among  the  rats 
on  board  the  vessel  was  likely  to  be  attended  with  risk  to  both  passengers  and 
crew,  and  with  the  likelihood  of  importation  of  the  infection  to  hitherto  clean  ports 
in  Queensland.  In  the  official  report  of  Dr.  McDonald,  it  is  stated :  "  On  removal 
of  the  lining  of  the  cabin  occupied  by  the  loatient  on  the  ss.  '  Burwah,'  several 
dead  rats  were  found."  Information  concerning  the  mortality  among  rats  at 
Rockhampton  was  furnished  by  Dr.  Turner  in  a  report  to  the  Honourable  the 
Home  Secretary  on  8th  May,  1900.  Dr.  Turner  said: — "The  head  wharfinger 
informs  me  that  rats  have  not  been  numerous  about  the  wharves.  Notwith- 
standing this,  about  a  fortnight  ago  he  observed  (what  he  had  never  observed 
before)  four  or  five  dead  rats  lying  about  the  wharves  every  morning  for  three 
consecutive  days;  after  this  he  found  two  rats  daily,  the  last  being  found  five 
days  ago.  The  men  at  work  informed  him  that  they  had  observed  rats,  during  the 
daytime,  which  appeared  very  dull  and  heavy  and  were  very  slow  in  their 
movements.  He  is  quite  positive  that  during  the  period  no  poison  had  been 
laid  down  at  the  wharves.  The  Ins23ector  of  Nuisances  of  the  Rockhampton 
Municipal  Council  stated  that  during  the  past  fortnight  three  or  four  dead  rats 
had  been  observed  every  morning  in  a  store  opposite  the  wharves.  He  is  jDositive 
that  no  poison  had  been  laid  down  there." 

The  examination  of  four  dead  rats  found  in  the  store  mentioned  was  not 
conclusive,  the  carcasses  being  too  far  advanced  in  putrefaction  for  reliable 
bacteriological  examination. 

The  above  facts,  considered  in  conjunction  with  the  entire  absence  of 
mediate  contagion,  induced  Dr.  Turner  to  believe  that  rats  were  the  source  of 
infection. 

On  the  20th  April,  1900,  a  waiter,  employed  at  the  Criterion  Hotel, 
Rockhampton,  on  getting  up  in  the  morning,  felt  a  soreness  in  the  left  groin  and 
noticed  a  lump  there.  He  kept  to  his  work  until  "^Tth  April,  though  the  swelling 
gradually  got  larger  and  was  accompanied  with  pain  in  the  groin.  On  30th 
April  he  sought  medical  aid,  when  he  was  found  to  be  suffering  from  a  swelling 
and  pain  in  the  left  groin  and  a  temperature  of  103-4  degrees  Fahr.  On  6th  May, 
when  he  was  examined  by  Dr.  Turner,  the  mass  formed  by  the  left  femoral  glands 
was  undergoing  resolution,  and  signs  of  active  inflammation  had  subsided.  The 
swollen  gland  was  punctured  with  a  needle,  and  smear  preparations  from  the 
fluid  obtained  showed  on  subsequent  microscopical  examination  a  few  plague 
bacilli.  Several  smear  preparations  made  by  Dr.  Voss  a  few  days  previously 
were  also  examined  by  Dr.  Turner,  and  found  to  contain  "  very  numerous  plague 
bacilli."  The  above  patient  was  in  the  habit  of  boarding  all  passenger  steamers 
arriving  at  Rockhampton  from  Sydney,  in  his  capacity  of  head  w^aiter  at  the 
Criterion  Hotel. 

Up  to  15th  June,  1900,  twenty-five  cases  had  occurred  at  Rockhampton, 
and  it  had  then  been  well  established  that  an  epizootic  existed  among  the  rats  of 
the  city.  Dr.  Turner  visited  and  reported  upon  the  presumed  place  of  origin 
of  each  of  the  cases.  In  no  fewer  than  seventeen  instances  he  observed  conditions 
distinctly  attractive  to  rats;  the  back  yards,  &c.,  being  littered  with  kitchen 
scraps  and  waste  food  material.  Five  cases  occurred  at  produce  stores,  one  at 
a  butciier's  shop,  and  eight  on  premises  where  fowls  and  poultry  w^ere  kept. 

On  the  27th  April,  1900,  a  steward  on  board  the  ss.  "  Cintra"  was  reported 
by  the  Health  Officer  at  Townsville  to  be  suffering  with  symptoms  of  plague.  The 
diagnosis  was  subsequently  confirmed  by  Dr.  Turner,  smear  preparatious  of  the 
affected  gland  showing  numerous  plague  bacilli.  The  patient  had  been  taken  ill 
on  the  20th  April,  with  intense  headache,  giddiness,  vomiting,  and  epistaxis. 
It  is  a  significant  fact  that  the  vessel  left  Sydney  for  Queensland  ports  on  the 
^xact  da^  of  tlie  onset  of  his  illness — viz.,  the  20th  April.   The  case  was  isolate^ 
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at  the  Quarantine  Station,  Magnetic  Island,  Townsville.  Apparently  his 
symptoms  were  not  sufficiently  alarming  to  attract  the  attention  of  the  health 
authorities  at  Brisbane  during  the  stay  of  the  ss.  "  Cintra'"  at  the  latter  port  about 
the  22nd  and  23rd  April.  Tlie  patient  did  not  go  ashore  at  Brisbane,  and  it  was 
not  till  the  27th  April  tiiat  the  first  case  among  human  beings  was  reported  at 
Brisbane. 

It  was  a  singular  coincidence  that  the  first  case  of  plague  in  man  in 
Brisbane  and  the  first  case  in  Sydney  should  both  have  been  vandrivers  or 
carters,  employed  in  removing  goods  from  the  wharves  where  dead  and 
plague-infected  rats  were  subsequently  found.  The  first  patient  in  Brisbane 
was  reported  on  the  27th  April,  the  diagnosis  being  confirmed  by  clinical 
and  bacteriological  evidence  of  such  a  convincing  description  as  to  place 
the  diagnosis  beyond  any  doubt.  The  patient  was  at  once  isolated,  and  all 
the  necessary  precautions  taken  to  prevent  the  spread  of  the  disease.  How 
long  an  interval  elapsed  between  tlie  importation  of  the  infection  and  the 
first  case  in  man  cannot  be  positively  answered  unless  it  be  assumed  that  the 
plague-infected  rat  found  on  the  5th  March,  near  the  wharves,  marked  the  first 
incidence  of  the  disease  in  Brisbane.  For  about  a  fortnight  previous  to  the 
above  date  rats  had  been  collected  by  the  officers  of  the  local  authorities  and 
examined  by  the  Government  Bacteriologist,  but  with  negative  results.  Though 
it  is  known  that  plague  may  assume  an  atypical  clinical  form  at  the  outset  of  an 
epidemic,  there  was  no  reason  to  believe  that  any  previous  case  had  occurred  in 
human  beings  in  Brisbane,  even  of  the  so-called  "  pestis  minor"  type. 

Of  the  first  twentv  cases  at  Brisbane  no  less  than  fourteen  were  connected 
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with  the  shipping  or  the  wharves,  or  lived  in  close  proximity  to  the  latter.  Three 
of  the  cases  were  wharf  labourers ;  three  were  carters  engaged  in  removing  goods 
from  the  wharves ;  two  were  storemen  employed  at  the  same  city  warehouses ; 
one  a  grocer  and  produce  dealer;  two  employed  in  city  stores;  oue  out  of  work; 
and  two  were  stewards  on  vessels  which  had  lately  arrived  at  Brisbane  from 
Sydney. 

Inquiry  of  wharfingers  and  officials  vs^hose  business  took  them  to  the  wharves 
elicited  the  information  that  an  unusual  fatality  among  rats  had  taken  place 
prior  to  the  occurrence  of  the  first  case  in  man  on  27th  April.  The  disease 
continued  to  appear  in  isolated  cases  at  Brisbane  up  to  December,  the  last  case 
being  reported  on  13th  December,  1900.  In  all,  fifty-six  cases,  with  twenty-five 
deaths  from  plague,  were  recorded.  From  the  wharves  as  a  primary  focus  the 
infection  extended  along  the  main  sewer  lines  to  the  city,  with  secondary 
indigenous  foci  on  branches  or  reticulations  connected  with  the  main  channel. 

The  above  facts  support  the  opinion  that  the  disease  was  introduced  by 
plague-infected  rats  from  Sydney,  and  that  the  infection  spread  to  the  local  rats, 
which  in  turn  communicated  it  to  man.  Infectivity  attached  to  locality,  but  in  few 
instances  to  premises.  Infection  was  not  diffused  by  any  of  the  usual  modes  of 
spread  as  in  other  infectious  diseases — e.g.,  influenza.  The  epidemic  was  not 
maintained  by  direct  or  mediate  communication  from  the  sick. 

A  glance  at  the  spot  map  of  the  Brisbane  area  (Map  A)  will  suffice  to 
show  that  the  infection  was  in  some  way  or  other  connected  with  locality.  Of 
the  300  cases  which  occurred  in  the  Metropolitan  Area  during  the  eight  epidemic 
years,  1900-1907  inclusive,  no  less  than  210  were  situated  and  successively 
occurred  within  a  radius  of  one  mile  of  the  General  Post  Office  situated  in  Queen 
street,  the  principal  thoroughfare  of  the  capital. 

There  was  no  evidence  that  human  beings  were  communicating  the  disease 
one  to  .another  directly,  nor  by  interchange  of  any  goods,  clothing,  or  other 
articles.  It  was  seldom  the  disease  attacked  two  persons  in  the  same  house, 
and  the  dwellings  were  separate  and  detached.  The  one  circumstance  common 
to  them  all  was  the  actual  discovery  of  plague-infected  or  dead  rats  either  uppn 
or  in  close  proximity  to  premises  in  which  some  person  fell  sick  with  plague. 
The  wandering  proclivities  of  these  particular  animals  eminently  adapt  them  to 
act  as  carriers  of  infection,  a.nd  by  the  exclusion  of  other  means  they  must  be 
regarded  as  the  agency  at  work. 

It  would  appear,  therefore,  that  rats  were  the  agents  most  directly 
involved  both  in  the  introduction  and  the  dissemination  of  infection  in  these 
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particular  places.  The  area  mentioned  above  includes  the  wharves  and  river 
frontages,  which,  early  m  1900,  were  infested  with  rats,  many  of  them  found  to 
be  plague-infected.  Assuming  infection  to  have  been  imported  from  some  plague- 
infected  port  oversea,  or  within  the  Commonwealth,  and  the  wharves  as  the 
primary  foci,  extension  to  the  areas  indicated  below  could  easily  have  taken 
place  along  the  mam  sewer  lines.  There  can  be  little  doubt  that  the  sewers 
(many  were  constructed  in  the  early  days  of  Brisbane  and  forgotten — the  local 
authority  having  kept  no  plans  or  records  of  the  same)  constituted  highways  along 
which  infected  rats  migrated.  I  may  briefly  advert  here  to  a  few  incidental  facts 
which  bear  upon  the  matter. 

In  a  "Report  on  Plague  in  Brisbane,  1901-2,"  Dr.  Halford  (late  Medical 
Officer  to  the  Metropolitan  Joint  Board)  states : — "  There  is  an  old  sewer  which 
was  once  an  open  one,  built  of  brick  many  years  ago,  and  more  recently  converted 
into  a  covered  drain,  which  collects  the  drainage  from  a  considerable  area  of 
Spring  Hill  and  Wickham  Terrace.  There  are  many  imperfections  in  this  sewer, 
and  a  number  of  untrapped  connections.  It  empties  into  the  Brisbane  River 
under  Collin's  Wharf  at  Retries  Bight.  Cases  of  plague  have  occurred  along 
the  course  of  this  sewer,  and,  though  their  chronological  order  does  not  shov/  it, 
there  is  a  complete  chain  of  cases  commencing  in  the  neighbourhood  of  the  wharf 
and  the  embouchure  of  the  sewer,  and  including  those  along  its  course  to  the 
district  in  which  the  drain  commences.  It  is  likely,  however,  that  the 
communities  of  rats  along  the  course  of  the  sewer  were  infected  from  the  wharf 
rats  entering  this  highway,  and,  from  the  resulting  local  diffusion,  cases 

among  human  beings  occurred  in  the  neighbourhood  On  the  Milton 

side  of  Brisbane,  leading  from  the  lower  part  of  Petrie  Terrace  to  the  river  near 
Boundary  street,  is  a  very  old  and  defective  sewer.  Cases  have  occurred  on  the 
river  road  near  where  this  sewer  discharges,  and  there  is  a  continuous  chain  of 
cases  through  Petrie  Terrace  to  the  furthermost  part  of  Red  Hill  and  parts  of 

Paddington  In  this  way  the  extension  along  these  defective  sewers 

has  accounted  for  the  concentration  of  cases  in  Spring  Hill  and  Petrie  Terrace." 

It  will  be  shown  later  that  the  areas  over  which  the  epizootic  extended 
coincided  with  the  areas  over  which  the  epidemic  extended. 

The  following  table  shows  the  incidence  of  plague  on  man  and  on  rats 
in  the  municipality  for  the  years  1900-1907: — 


Wards,  Etc. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

Totals. 

fj 

a 

a 

a 

a 

a 

d 

a 

"cl 

d 

CIS 

ca 

1 

Pi 

pa 

S 

P. 

Pi 

P. 

Pi 

East  Ward   

11 

19 

4 

31 

15 

30 

5 

20 

5 

46 

1 

30 

3 

19 

9 

8 

53 

209 

West  ,,   

12 

30 

11 

26 

27 

35 

5 

39 

12 

147 

8 

66 

3 

22 

3 

12 

82 

377 

North  „   

13 

22 

7 

14 

9 

14 

3 

3 

1 

12 

5 

1 

1 

3 

0 

1 

39 

70 

Kingaroo  Point  Ward  ... 

2 

1 

0 

1 

0 

0 

0 

1 

0 

0 

3 

2 

0 

0 

0 

0 

5 

5 

Cintra  WarJ   

1 

0 

2 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

8 

0 

jVlerthyr   

2 

0 

1 

0 

0 

0 

3 

0 

2 

0 

2 

1 

0 

0 

11 

0 

27 

1 

Valley  ,,   

5 

11 

2 

10 

0 

5 

2 

10 

0 

18 

1 

14 

0 

3 

11 

0 

20 

77 

Totals,  City  of  Bri.sbane  .. 

46 

83 

27 

88 

61 

84 

18 

79 

20 

223 

20 

114 

7 

47 

35 

21 

234 

739 

S"uth  Brisbiine   

5 

5 

0 

7 

11 

11 

0 

3 

5 

143 

3 

7 

1 

1 

0 

1 

25 

178 

Other  Local  Authorities 

5 

2 

9 

6 

10 

11 

3 

2 

5 

14 

5 

8 

3 

0 

1 

0 

41 

43 

Totals,  Metropolitan  Area 

56 

90 

36 

101 

82 

100 

21 

84 

30 

380 

28 

129 

11 

« 

36 

22 

300 

960 

II.— THE  EPIDEMIC. 
General  Review,  1900-1907. 
1900. 

FIRST  EPIDEMIC. 

The  characteristic  features  of  the  epidemic  were  its  duration  and  the 
number  of  places  in  the  State  affected.  The  first  plague-infected  rat  was  found 
at  a  Brisbane  wharf  on  5th  March,  1900.  The  first  human  case  of  plague  was 
reported  on  15th  April,  1900,  at  Rockhampton.  The  first  case  in  man  in 
Brisbane  occurred  on  27th  April,  followed  by  a  rapid  succession  of  cases 
comprising  the  epidemic. 
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The  last  case  of  plague  in  man  was  reported  at  Brisbane  on  the  13th 
December,  1900;  the  last  infected  rat  at  Brisbane  on  24th  October,  1900. 

Of  the  outbreaks  which  occurred  outside  Brisbane  (Metropolitan  Area), 
the  most  serious  was  that  of  Rockhampton,  where  thirty-six  cases  with  twenty- 
one  deaths  were  reported. 

The  following  statement  shows  the  progress  of  the  epidemic  in  Queensland 
during  the  year  1900 : — 


No. 

Place. 

Population. 

Duration  of  Epidemic. 

Cases. 

Deaths. 

Case 
Mortality. 

Probsble  Source  of 
Infection. 

1 

Brisbane  (Met.  Area) 

125,500 

27th  April— 13th  December 

56 

25 

Per  cent. 
44-6 

Sydney 

2 

Ipswich 

15,246 

21st  May   

1 

0 

Nil. 

Brisbane 

3 

Eockhampton 

19,691 

15th  April — 17th  August . . . 

36 

21 

58-3 

Sydney 

4 
5 
6 

Townsville  ... 
Charters  Towers  ... 
Cairns 

15,506 
20,976 
3.467 

28th  April— 16th  September 
30th  September 
10th  May— 26th  July 

37 

1  (Pestis 
Minor) 
5 

9 
0 
2 

24-3 
Nil. 
40 

Sydney   or  Rock- 
hampton 
Towtisville 

Sydnev,  Brisbane, 
or  Townsville 

Totals   

136 

57 

41-9 

Total  recorded  cases,  136.    Deaths,  57.    Case  mortality,  419  per  cent. 
Of  the  above  cases,  9  were  Chinese,  8  of  whom  died. 

The  corrected  case  mortality  for  whites  was,  therefore,  38  09  per  cent. 

The  Type  and  Type-mortality. 

Cases:  Bubonic,  127;  septicsemic,  5;  pneumonic  (secondary),  4. 
Deaths:    Bubonic,  50;  septicaemic,  5;  pneumonic  (secondary),  2. 

Sex  Incidence :    Males,  114;  Females,  22.    Seoc  Mortality :    Males,  47; 
Females,  10. 

The  case  and  death  incidence  of  97  cases  where  age  was  noted  was: — 


Age  Group 

-5. 

5-9. 

10-14. 

15-19. 

20-24. 

25-29. 

30-34. 

35-39. 

40-44. 

45-49. 

50-54. 

55-GO. 

Over  60. 

Cases  ... 

4 

10 

8 

4 

19 

15 

7 

8 

G 

7 

4 

2 

3 

Deaths... 

3 

5 

4 

1 

8 

5 

1 

3 

8 

3 

3 

1 

2 

Brisbane  (Metropolitan  Area). 

The  following  statement  gives  the  figures  for  the  epidemic  and  the  epizootic 
month  by  month : — 


January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

0  1 

0 

0  1 

3 

11  ! 

8 

Man. 

15  1 

4  1 

5 

4  ) 

4  1 

2 

1  56 

0  1 

0 

5  ■  j 

3 

0 

15 

Eats. 

21  1 

24  j 

15 

7  1 

0  1 

0 

90 

Number  of  rats  examined  ...        ...  735. 

„  „,   infected    ...        ...  90. 

Percentage  of  rats  infected         ...    12  2  per  cent.  • 
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1 9  O  1. 

SECOND  EPIDEMIC. 

After  an  interval  of  seventy-five  days,  plague  again  made  its  appearance 
in  Brisbane;  the  first  case,  that  of  a  young  man  employed  at  the  Meatworks, 
Eagle  Farm,  was  reported  on  the  last  day  of  February,  1901. 

During  the  month  of  March,  seven  additional  cases  were  notified  in 
Brisbane.  Scattered  cases  in  the  city  and  suburbs  continued  to  occur  till  the 
end  of  July,  when  the  sequence  of  cases  terminated.  A  sporadic  case  was 
reported  in  August,  another  in  October,  and  one  case  in  December. 

In  all,  36  cases  with  12  deaths  were  recorded,  a  case  mortality  of  33 '3 
per  cent.  Of  these,  '27  were  males  with  11  deaths,  and  9  females  with  1  death. 
One  male  Chinese  recovered. 

It  is  an  interesting  fact  that  no  case  of  plague  was  officially  reported 
outside  of  the  Brisbane  Area  for  this  year.  The  sporadic  character  of  the  cases 
was  evident  from  the  small  proportion  of  the  population  affected  and  the  time 
periods  of  the  attacks.  In  five  cases  abdominal,  and  in  nineteen  cases  cerebral, 
symptoms  Avere  pronounced.  In  one  fatal  septicaDmic  case  secondary  pneumonic 
symptoms  were  present.    There  was  no  spread  from  case  to  case. 

The  highest  number  of  cases  reported  in  any  one  week  was  four,  for  the 
week  ending  14th  May,  1901. 

A  larger  proportion  of  rats  was  examined  than  in  the  previous  year.  Of 
1,851  rats  examined  at  the  Bacteriological  Institute,  101,  or  5-45  per  cent.,  were 
found  to  be  plague-infected.  The  curve  of  rat-plague  for  1901  reached  its  summit 
in  June ;  that  of  human  plague  in  May.  No  infected  rats  were  found  during  the 
months  of  January,  February,  and  March ;  the  heaviest  incidence  falling  on  the 
months  of  April,  May,  June,  and  July.  From  July  to  the  end  of  the  year,  the 
percentage  of  plague-infected  rats  remained  low,  but  it  is  significant  that  a 
considerable  rise  in  mortality  and  infection  was  noted  during  the  earlier  months 
of  the  following  year. 

The  figures  for  the  months  during  which  the  epidemic  and  epizootic  lasted 
are  as  follows : — 


J  anuary. 

February. 

March. 

April. 

May. 

June 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

Majt. 


0  ) 

1  1 

7  1 

7 

12 

3 

3 

1  ! 

0  1 

1  ) 

0 

Eats. 

0 

0 

0 

16 

23 

32 

20 

8  1 

1  j 

0  1 

1 

Date  of  first  human  case,  28th  February,  1901.  Date  of  last  human  case,  9tli  December,  1901. 
First  infected  rat  found,  4th  April,  1901.    Last  infected  rat  fouud,  22nd  l^ovember,  1901. 


Situation  of  Buboes. 


Right  Femoral. 

Left  Femoral. 

Right  Inguinal. 

Left  Inguinal. 

Male  

3 

14 

3 

1 

Female 

4 

3 

3 

4 

Total   

7 

17 

6 

5 

19  02. 

THISD  EPIDEMIC. 

During  the  year  now  under  review,  the  epidemic  in  Brisbane  ran  a  rapid 
and  somewhat  severe  course,  reaching  its  maximum  in  the  month  of  April.  By 
the  end  of  May,  81  cases  had  been  recorded,  with  26  deaths,  or  a  mortality  of 
32  09  per  ce^t.  for  the  Metropolitan  Area.  One  sporadic  case  occurred  in  August 
after  a  quiescent  period  of  over  two  months, 
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About  10  per  cent,  of  all  rats  captured  or  found  dead  in  the  Metropolitan 
Area  was  bacteriologically  examined.  Of  3,851  rats  examined,  106,  or  275  per 
cent.,  were  found  plague-infected.  The  epizootic  also  reached  its  maximum  m 
April;  and  it  will  be  seen  from  the  following  comparative  statement  that  the 
monthly  incidence  on  rats  bore  a  remarkable  coincident  relationship  to  the  cases 
in  man.  During  the  second  half  of  the  year  there  was  a  striking  absence  .of 
cases  both  in  man  and  rats. 

Metropolitan  Area. 


Table  showing  monthly  incidence 

on  man  and  rats:— 

January. 

February. 

March. 

April. 

May. 

J  une. 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

1 

13 

21 

28 

18 

0 

Man 
0 

1 

0 

0 

82 

3 

0 

7 

53 

16 

12 

Eats 

8 

1 

0 

0 

0 

0 

106 

CooK3E  or  Odtbkeaks 

IN  Time  Periods,  1901  and  1902. 

11)01. 

1902. 

Eats. 

Man. 

Eats. 

MuQ. 

0 

0 

3 

1 

0 

8 

13 

34 

39 

19 

69 

46 

52 

6 

20 

0 

10 

3 

1 

1 

101 

36 

106 

82 

January 

Februavy — March 
April — May 
June — July 
August — l5ecember 

Total 


Seven  cases  were  reported  from  Townsville,  1  from  Bundaberg,  and  1 
from  Gladstone. 


The  subjoined  tabular  statement  shows  the  incidence  of  plague  in  the 
State  of  Queensland  for  the  year  1902: — 


Place. 

Date. 

Cases. 

Deaths. 

Case  Mortality. 

Per  cent. 

Brisbane 

27  January  to  4  August 

82 

26 

31-7 

Townsville  ... 

20  August  to  26  November  ... 

7 

5 

71-4 

Bundaberg  ... 

13  October 

1 

] 

100 

Gladstone  ... 

25  August 

1 

1 

100 

91 

33 

36  2 

Three  cases  were  Chinese  ;  all  fatal.    Corrected  death  rate  for  whites,  34.09  per  cent. 


Sex  Incidence :  Males,  63 ;  females,  28 — total,  91.  Sex  laortality :  Males, 
19;  females,  14 — total,  33. 

The  following  statement  gives  the  case  and  death  incidence  for  90  cases 
where  age  noted : — • 


Age  Group. 

-5. 

-10. 

-15. 

-20. 

-25. 

-30. 

-35. 

-40. 

-45. 

-.50. 

-55. 

-60. 

Over  60. 

Cases  ... 

1 

3 

13 

14 

12 

10 

9 

5 

9 

7 

2 

2 

3 

Deaths . . . 

1 

0 

2 

4 

3 

4 

3 

3 

3 

5 

1 

2 

2 

With  the  exception  of  live,  all  the  cases  were  primarily  bubonic  in  type. 
In  32  cases,  cerebral ;  and  in  4  cases,  abdominal  symptoms  were  marked.  Two 
cases  had  primary  pulmonary  symptoms,  a  cover-glass  preparation  from  the  lungs 
in  one  case  after  death  showing  numerous  B.  pestis. 
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Situation  of  Buboes. 
(84  cases  noted  in  whole  State.) 

  I      Right  Femoral.  Left  Feinoral.  Right  Inguinal.  Left  Inguinal. 

Males    19  15  14  19 

Females    5  6  4  2 


Total       ...        ...  24  21  18  21 


3  cases  had  femoral  buboes  (side  unstated). 
2  cases  had  inguinal  buboes  (side  unstated). 

In  2  poat-moHems  the  mesenteric  glands  were  enlarged  and  haemorrhagic. 


1  903. 


FOURTH  EPIDEMIC. 

The  outbreak,  the  fourth  in  Queensland,  consisted  of  29  cases  with  17 
deaths,  distributed  as  follows : — 


Place. 

Date. 

Cases. 

Deaths. 

Case  Mortality. 

Source  of  Infection. 

Brisbane 

8  February — -11  September 

21 

11 

Per  cent. 
52-3 

Plague-infected  rats. 

Bundaberg 

2 

1 

50-0 

ditto. 

Eockhampton 

11  February — 21  February... 

2 

2 

1000 

ditto. 

Towns  vi  lie 

3 

2 

66-6 

ditto. 

Cairns 

1 

1 

1000 

ditto. 

Total  ... 

29 

17 

58'6  per  cent. 

The  gross  mortality  w^as  thus  58  6  per  cent.  Four  of  the  cases  were  Chinese, 
all  fatal,  £ind  if  these  be  deducted,  the  fatality  amongst  whites  was  52  per  cent. 
Several  cases  were  only  discovered  by  'post-mortem  examination. 

Sex  Incidence:  Males — Cases,  22;  deaths,  15.  Females — Cases,  7; 
deaths,  2. 

Age  Incidence :  The  observed  incidence  was  on  ages  from  5  years  to  55, 
18  cases  occurring  at  ages  between  15  to  35: — 


Age  Groups. 

-5. 

-10. 

-15. 

-20. 

-2.5. 

-30. 

-35. 

-40. 

-45. 

-50. 

-55. 

-60. 

Total. 

Attacks 

1 

2 

4 

4 

3 

3 

4 

3 

2 

2 

1 

0 

29 

Deaths.., 

1 

1 

2 

3 

2 

2 

2 

2 

1 

0 

1 

0 

17 

All  cases  were  bubonic  in  type,  variation  in  the  type  of  the  disease  being 
more  carefully  watched  for  than  variation  in  severity  of  attack. 

Situation  of  Buboes. — Eight  femoral,  3;  left  femoral,  5;  right  inguinal,  5; 
left  inguinal,  10;  right  axillary,  2;  left  axillary,  1;  right  cervical,  1.  Two  cases 
had  multiple  buboes. 

Every  case  was  definitely  proved  by  clinical  and  bacteriological  evidence 
of  a  convincing  character.  A  large  number  of  suspected  cases  were  negatived 
after  careful  consideration  and  investigation.  Segregation  of  "  contacts"  in  an 
isolation  building  was  discontinued,  except  in  cases  where  pneumonic  manifesta- 
tions were  present.  The  usual  precautions  as  to  isolation  of  patients  and 
.disinfection  of  infected  premises  were  observed.  A  general  cleansing  of  the  city 
and  rat  destruction  on  a  large  scale  were  carried  out,  the  permanent  departmental 
gang  being  increased  by  the  addition  of  100  men  for  several  weeks.  Rat 
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destruction  was  continued  throughout  the  year,  the  Government  maintaining 
rat-catchers  in  every  important  centre  throughout  the  State.  As  in  former  years, 
the  epizootic  preceded  arid  accompanied  the  epidemic.  No  unusual  mortality 
from  plague  was  observed  in  the  rats.  With  the  exception  of  rats  and  mice,  the 
influence  of  animals  in  the  spread  of  the  disease  was  inappreciable.  The 
importation  of  ship- borne  rats  and  inter-communication  between  shore  and  ship 
rats  was  prevented,  as  far  as  it  was  possible  to  do  so,  by  the  stringent  enforcement 
of  the  plague  regulations  relating  to  the  mooring  of  vessels  while  in  port. 

Infected  rats  were  found  at  Cairns,  Townsville,  Rockhampton,  Bundaberg, 
and  Brisbane.  The  outbreak  in  Brisbane  began  on  18th  February,  1903,  and 
ended  on  23rd  May;  two  sporadic  cases  appearing  in  September.  In  all,  21  cases 
were  reported  from  the  Metropolitan  Area;  the  epidemic  furnishing  a  smaller 
number  of  cases  than  in  any  previous  year. 

Both  infected  premises  and  infected  rats  were  confined  to  a  much  smaller 
area — practically  the  city  proper — than  in  the  previous  outbreaks.  The  presence 
of  infected  rats  on  premises  where  indigenous  cases  had  occurred  was 
demonstrated  often  enough  to  support  the  now  generally  accepted  position,  "  that 
the  danger  of  contracting  plague  stands  in  relation  to  the  presence  of  rats  in 
dwellings  and  enclosed  premises."  Plague-infected  rats,  however,  were  found  on 
many  premises  where  no  case  of  human  plague  occurred,  but  in  one  of  the  earlier 
cases  some  200  or  more  dead  carcasses  of  rats  (bodies  too  decomposed  for  examina- 
tion) were  removed  from  beneath  the  floors  of  a  granary  in  close  proximity  to 
a  house  from  which  a  plague  patient  had  been  removed  a  short  while  before. 

Of  134  mice  collected  and  examined,  4  were  found  to  be  plague-infected. 

Of  16,409  rats  collected  in  the  Metropolitan  Area,  14,227  were  examined 
bacteriologically,  and  84  were  found  to  be  infected — a  percentage  of  0'5. 

The  subjoined  table  shows  the  monthly  incidence  of  plague  on  man  and 
rats  in  the  Metropolitan  Area,  1903: — 


January. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

0 

5 

4 

6 

4 

0 

Man 
0 

0 

2 

0 

0 

0 

21 

1 

*8 

*30 

20 

15 

6 

Eats 
0 

0 

4 

0 

0 

0 

84 

*  One  infected  mouse  each  month  included. 


A  large  proportion  of  the  infected  rats  caught  in  the  latter  part  of  the 
year  came  from  the  city  wharves. 
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FIFTH  EPIDEMIC. 

During  the  month  of  February,  plague  again  appeared  at  Brisbane,  and 
continued  to  manifest  itself  up  to  August,  when  it  once  more  for  the  time  subsided. 

The  last  case  of  human  plague  in  Brisbane  in  1903  was  on  11th  September. 
The  last  mfected  rat  in  1903  was  found  on  28th  September.  The  first  infected 
rat  of  1904  was  found  on  8  th  January.  The  first  case  of  human  plague  in  1904 
was  reported  on  9th  February.  The  fifth  outbreak  in  Queensland  was  marked 
by  35  cases  with  12  deaths,  distributed  as  under: — 


Place. 

Date. 

Cases. 

Deaths. 

Case  Mortality. 

Brisbane 

9th  February — 14th  September 

30 

8 

Per  cent. 
26-6 

Ipswich 

10th  July   

1 

1 

100 

Maryborough  ... 

3rd  June— 13th   

2 

1 

50 

Cairns  ... 

16th  February— 22nd  March 

2 

2 

100 

Total   

35 

12 

34-2 

10 


Gross  case  mortality,  M  2  per  cent.  Of  the  12  fatal  cases,  2  were  Chinese, 
1  a  kanaka,  and  1  an  aboriginal.  Corrected  case  mortality  for  white  races, 
25  8  per  cent. 

Sex  Incidence  and  Fatality. — The  subjoined  table  shows  that  but  one  death 
(an  aboriginal)  occurred  among  females  within  all  the  infected  areas: — 


Brisbane. 

Ipswich. 

Cairns. 

Maryborough. 

Total. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

Cases  ... 

25 

5 

1 

0 

1 

1 

2 

0 

29 

6 

Deaths  ... 

8 

0 

1 

0 

1 

1 

1 

0 

11 

1 

Endemic  maintenance  and  dissemination  of  the  disease  by  rats  were  the 
main  causes  of  the  outbreak  for  the  year  under  discussion. 

During  the  period,  January  to  December,  46,056  rats  and  27,948  mice  were 
destroyed;  of  these,  25,653  rats  and  mice  were  examined  at  the  Bacteriological 


Institute,  with  the  following  results : — 

Rats  examined    ...       ...  ...  ...  ...  20,731 

Rats  infected    401 

Percentage  of  rats  infected  ...  ...  ...  1'4 

Mice  examined    ...       ...  ...  ...  ...  4,963 

Mice  infected      ...       ...  ...  ...  ...  3 

Percentage  of  mice  infected  ...  ...  ...  0  06 


The  above  figures  include  infected  rats  found  at  Ipswich  and  Maryborough. 

Of  the  401  infected  rats,  78  were  obtained  from  the  "  infected  area"  in 
the  City  of  Brisbane,  and  88  were  found  during  the  cleansing  operations  in  one 
produce  store  in  the  South  Brisbane  Area. 

!  Species  of  Infected  Rats. 


Mus  decumanus      ...  ...  ...  ...  ...  309 

Mus  Alexandrinus  ...  ...  ...  ...  32 

Mus  rattus  ...       ...  ...  ...  ...  ...  31 

Undetermined       ...  ...  ...  ...  ...  8 


Total   401 


Wherever  infected  rats  were  found,  the  particular  and  all  neighbouring 
premises  were  thoroughly  searched  for  rats,  and  all  sanitary  defects  brought 
under  the  notice  of  the  local  authority  concerned. 

The  incidence  of  plague  both  in  man  and  rats  was  heaviest  on  particular 
localities  where  produce  and  grain  were  stored. 

Most  of  tiie  patients  were  men  in  adult  life  and  associated  directly  or 
indirectly  with  the  produce  industry  or  other  food  trades. 

Of  the  30  persons  who  suffered  from  plague  within  the  Metropolitan  Area 
in  1904,  9  were  produce-store  employees,  3  were  engaged  in  stable  duties,  2  were 
grocers,  and  1  a  cook  in  an  oyster  saloon. 

Of  the  401  infected  rats  found  in  business  premises  in  the  Metropolitan 
Area,  no  less  than  130  were  obtained  from  produce  stores,  25  from  grocers'  stores, 
19  from  hotels,  and  10  from  butchers'  shops. 

The  continued  incidence  of  plague  cases  and  plague-infected  rats  on 
-  produce  stores  led  to  the  issuing  of  instructions  by  the  Commissioner  early  in  the 
year  for  a  systematic  inspection  and  cleansing  of  all  produce  and  grain  stores 
within  the  Metropolitan  Area. 

In  30  stores  so  cleansed  and  disinfected,  541  dead  rats  and  957  live  rats, 
305  dead  mice  and  607  live  mice,  were  discovered. 

Of  the  1,498  rats,  109  (73  per  cent.)  were  plague-infected;  and  of  the 
912  mice,  2  (  22  per  cent.)  were  found  to  be  plague-infected. 
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On  22nd  August  the  Commissioner  declared  an  "  Emergency"  in  the  South 
Brisbane  Area,  under  section  20  of  the  Health  Act,  and  a  thorough  cleansing  of 
this  area  was  carried  out,  the  work  occupying  one  month. 

All  the  35  cases  were  primarily  bubonic,  4  becoming  septicsemic. 

The  subjoined  table  shows  the  situation  of  buboes  in  the  35  cases: — 


Left 
Femoral. 

Right 
Femoral. 

Right 
Inguinal. 

Left 
Sternomas. 

Right 
Axillary. 

Left 
Epitroch. 

Left 
Inguinal  and 
Right 
Femoral. 

Right 
Inguinal  and 
Left 
Femoral. 

Right 
Axillary  and 
Left 
Femoral. 

Males  ... 

18 

4 

3 

1 

0 

1 

I 

1 

1 

Females . . . 

2 

1 

1 

0 

1 

0 

0 

0 

0 

Total  ... 

20 

5 

4 

1 

1 

1 

1 

1 

1 

Four  patients  succumbed  to  virulent  general  hgemal  infection.  There  was 
no  case  of  primary  plague-pneumonia.  Forty-three  cases  reported  as  suspicious 
were  negatived  on  clinical  and  bacterioscopical  examination. 

The  following  figures  show  the  age  incidence  for  35  cases : — 


Age  Group. 

-5. 

-10. 

-15. 

-20. 

-25. 

-30. 

-35. 

-40. 

-45. 

-50. 

-55. 

-60. 

Total. 

Cases  ... 

0 

2 

3 

7 

4 

4 

5 

5 

2 

1 

0 

2 

35 

Deaths... 

0 

0 

2 

2 

1 

1 

2 

1 

1 

1 

0 

1 
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Metropolitan  Area,  1904. 

The  progress  of  the  disease  and  the  incidence  in  the  several  months  on 
man  and  rodents  may  be  followed  in  the  subjoined  tabular  statement: — 


J  anuary. 

February. 

March. 

April. 

May. 

June. 

J  uly. 

August. 

September. 

October. 

November. 

December. 

Total. 

Majs 

0 

0 

7 

11 

1 

0 

5 

1 

0 

0 

0 

30 

Eats. 

21 

25 

25 

*89 

150 

38 

17 

4 

0 

6 

2 

380 

*  Three  infected  mice  are  included  in  May. 


1905. 

SIXTH  EPIDEMIC. 

Nearly  four  months  elapsed  between  the  last  human  case  of  1904  and  the 
first  of  1905,  which  latter  was  reported  in  Brisbane  on  New  Year's  Day,  1905. 

The  last  case  of  plague  in  human  beings  in  Brisbane  in  1904  was  reported 
on  14th  September.    The  last  infected  rat  of  1904  was  found  on  15th  December. 

The  first  case  in  man  in  1905  was  discovered  on  1st  day  of  January;  the 
first  infected  rat  of  1905  was  found  on  4th  January. 

Twenty-eight  cases  occurred  in  Brisbane;  1  at  Bundaberg;  8  at  Ipswich; 
1  at  Childers;  2  at  Cairns;  10  at  Maryborough;  and  6  cases,  all  fatal,  at 
Tov/nsville;  a  total  of  56  cases  with  33  deaths.  The  gross  death  rate  was, 
therefore,  58  9  per  cent.  Deducting  two  fatal  cases  among  Chinese  and  one, 
an  aboriginal,  the  figures  give  a  corrected  death  rate  for  whites  of  56  6  per  cent. 

Several  fatal  cases  were  not  treated  for  plague — i.e.,  cases  diagnosed 
fost  mortem,  or  dying  before  treatment  was  possible.  The  death  rate  for  treated 
cases  was  42' 1  per  cent. 
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As  in  former  years,  the  epidemic  in  Brisbane  was  markedly  periodic.  The 
procedure  adopted  with  regard  to  the  exammation  of  persons  reported  by  medical 
practitioners  to  be  suffering  from  plague  did  not  differ  from  that  of  former  years. 
All  cases  accepted  as  "Positive"  satisfied  both  clinical  and  bacteriological 
investigation  as  well  as  inoculation  experiments  in  the  laboratory.  Consequent 
on  the  results  obtained  by  Dr.  Hunter,  of  Hong  Kong,  the  blood  of  a  large 
number  of  patients  was  examined  in  the  early  stages  of  the  disease  for  the 
B.  Pestis.  Of  8  cases  in  which  plague  bacilli  were  found  in  the  blood,  4  terminated 
fatally.  Cultural,  feeding,  and  other  experiments  conducted  with  such  suspected 
material  as  grain,  fodder,  produce,  and  the  like  gave  negative  results. 

The  total  number  of  cases  in  the  State  for  the  year  1905  was  distributed 
as  follows : — 


Place. 

Dates. 

Cases. 

Deaths. 

Case 
Mortality. 

Source  of  Infection. 

Brisbane 

January  to  June .. . 

28 

15 

I'B'  cent. 

53o 

Plague-infected  rats 

Bundabcrg 

3rd  February 

1 

1 

100 

Ditto. 

Ipswich 

5th  May  to  7th  May  ... 

7 

1 

14-3 

Ditto. 

Ditto.   

4(h  July  ... 

' 

1 

100 

Ditto. 

Childers 

Maryborougli  ... 

16th  May  

19th  May  to  10th  June  ... 

1 

10 

1 
8 

100 

80 

Infected  fodder  from 

Biindaberg 
Plague-infected  rats 

Cairns  ... 

24th  June   

0 

0 

Ditto. 

Townsville 

August  to  Oclober 

6 

6 

100 

Ditto. 

Totals   

56 

33 

58-9 

On  the  3rd  February,  a  man,  aged  twenty-six  years,  died  at  Woongarra, 
Bundaberg.  Post-mortem  examination  and  bacteriological  investigation  of 
specimens  proved  his  case  to  have  been  one  of  bubonic  plague. 

On  the  4th  May,  a  case  of  plague  was  discovered  at  Ipswich.  Within  a 
week  six  other  cases  occurred.  Six  of  the  seven  patients  were  removed  to  the 
"  Colmslie"  (Brisbane)  Plague  Hospital,  and  all  of  them  recovered.  The 
remaining  case,  a  boy,  aged  eight  years,  being  too  ill  for  removal  at  the  time,  was 
attended  at  his  own  home  at  Ipswich,  and  died  there  on  the  9th  May. 

All  the  Ipswich  cases  were  bubonic  in  type,  and  were  traced  directly  to 
a  produce  store,  a  dilapidated  shed  in  which  rats  had  been  reported  to  be  dying 
in  large  numbers  a  week  before  the  outbreak.  The  store  was  demolished,  much 
of  the  contents  destroyed  by  fire,  and  the  rest  disinfected.  A  large  number  of 
rats  were  destroyed  in  the  Ipswich  Area,  and  every  precaution  was  promptly  and 
energetically  carried  out.  As  a  result,  the  outbreak  was  limited  to  these  seven 
cases,  and  no  further  development  took  place.    {See  "  Sub-Epidemics.") 

On  the  16th  May,  a  man  died  of  septicsemic  plague  at  Childers,  a  township 
witli  a  population  of  about  2,000,  and  situated  39  miles  from  Bundaberg,  and  41 
miles  from  Maiyborough.  Large  numbers  of  rats  were  found  dead  in  the  town, 
the  epizootic  being  severe.  Circumstances  seemed  to  indicate  that  infection  was 
conveyed  by  fodder  from  Bundaberg.  As  a  precautionary  measure,  the  whole 
town  was  inspected,  produce  stores,  &c.,  put  in  order,  insanitary  conditions 
remedied,  and  a  special  staff  of  men  employed  in  rat-destruction.  Similar 
precautions  were  carried  out  at  Bundaberg.  No  further  cases  occurred  at 
Childers. 

A  series  of  cases,  with  pneumonic  manifestations,  occurred  towards  the 
end  of  May  and  the  beginning  of  June  at  Maryborough,  a  city  of  some  12,000 
inhabitants,  situated  on  the  Mary  River,  about  20  miles  from  its  entrance,  and 
distant  167  miles  by  rail  from  Brisbane. 

On  the  4th  June,  an  official  inquiry  was  held  by  the  Commissioner  of 
Public  Health,  at  the  Municipal  Chambers,  Maryborough,  into  the  circumstances 
of  the  outbreak  of  plague  in  that  city.  The  outbreak  was  characterised  by 
pneumonic  manifestations,  without  distinct  enlargement  of  the  lymphatic  glands, 
a  type  of  plague  which,  fortunately,  has  been  rare  in  Queensland.    The  members 
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of  one  family  (O'C),  consisting  of  seven  children,  residing  with  their  father  at 
Newtown,  Maryborough,  in  a  state  of  great  poverty  and  neglect,  were  seized 
within  a  few  days  of  each  other  with  acute  gastro-intestinal  symptoms,  which 
terminated  in  five  of  the  cases  with  symptoms  of  pneumonia.  The  first  case,  a 
boy  of  seventeen  years,  died  on  25tli  May,  and  prior  to  his  death  he  was  attended 
at  his  own  home  by  a  local  medical  practitioner,  who  diagnosed  the  case  as  one 
of  "pneumonia."  On  the  28th  May,  a  neighbour  of  the  above  family  (O'C),  a 
Mrs.  E.,  who  had  visited  and  assisted  in  nursing  the  above  case,  sicKcned  with 
headache,  vomiting,  &c.,  and  died  at  her  home  on  the  31st  May.  In  this  instance 
a  certificate  of  death  was  refused  by  the  local  medical  practitioner,  and  a  post- 
mortem examination  w^as  ordered  by  the  Commissioner.  The  body,  however, 
was  buried  without  a  death  or  other  certificate  by  the  Maryboi'ough  cemetery 
authorities.  Four  other  children  of  the  O'C.  family,  who  had  sickened  with 
symptoms  similar  to  the  lirst  case,  were  sent  into  the  General  Hospital  by  a 
medical  practitioner  on  the  2Sth  May. 

On  the  31st  May,  a  girl  (E.  0"C.),  aged  seven  years,  and  a  boy  (Jas.  O'C), 
fifteen  years,  died  at  the  General  Hospital  with  symptoms  of  ''broncho-pneumonia," 
and  the  medical  superintendent  signed  the  death  certificate  to  that  effect.  On 
the  2nd  June  another  member  of  the  O'C.  family,  a  boy  (R.  O'C),  aged  ten  years, 
and  on  the  3rd  June,  a  girl  (M.  O'C),  aged  three  and  a-half  years,  died  at  the 
hospital,  both  with  symptoms  of  plague-pneumonia. 

Two  staff  nurses  of  the  Maryborough  General  Hospital,  who  had  attended 
the  above  prJients  from  the  time  of  their  admission  to  the  wards,  were  taken  ill 
with  symptoms  of  pneumonia,  and  died  on  6th  and  12th  June  respectively.  A 
third  nurse  who  had  sickened  recovered. 

The  above  is  a  short  history  of  the  association  and  distribution  of  the 
Maryborough  cases.  Apparently  suspicion  was  not  aroused  until  the  coincident 
deaths  of  Mrs.  E.,  at  her  residence,  and  the  two  children  in  the  General  Hospital 
on  the  one  day — viz.,  31st  May.  The  nurses  and  inmates  of  the  General  Hospital 
were  thus  exposed  to  infection  before  the  real  nature  of  the  disease  had  been 
discovered  and  the  Department  communicated  with.  A  rapid  development  took 
place,  five  deaths  occurring  at  the  liospital  within  six  days,  in  all,  ten  cases 
occurred,  of  which  eight  terminated  fatally. 

It  is  to  be  regretted  that  the  precautionary  measures  taken  by  the  Depart- 
ment of  Public  Health,  and  which  were  carried  out  with  such  signal  success  at 
a  later  date,  could  not  have  been  enforced  earlier.  The  Department  was  not 
made  aware  of  the  occurrence  of  several  sudden  deaths  from  some  suspicious 
but  undetermined  cause  till  after  the  events  had  happened. 

The  measures  taken  by  the  Department  for  the  suppression  of  the  outbreak 
were  preventive  inoculation  of  doctors  and  nuj^ses  in  attendance,  together  with 
the  w^earing  of  specially  designed  costumes  and  respirators ;  isolation  of  the  sick, 
segregation  of  those  exposed  to  infection,  destruction  by  burning  of  the  infected 
house  with  its  contents,  quarantine  of  the  hospital  premises,  disinfection  of 
clothes,  disinfection  and  evacuation  of  premises,  including  the  General  Hospital, 
extensive  cleansing  operations,  and  the  destruction  and  examination  of  rats 
caught  in  the  town.  His  Worship  the  Mayor  and  the  Council  of  the  city  of  Mary- 
borough afi^orded  active  and  willing  co-operation.  No  further  development 
occurred.  A  special  report  on  the  outbreak  was'  prepared  and  presented  to 
the  Honourable  the  Home  Secretary,  who  authorised  its  publication.  (See 
Appendix  E,  Part  II.,  also  "Localised  Epidemics.") 

On  the  4th  July,  a  fatal  case  of  bubonic  plague  was  reported  from  Ipswich. 
Forty-seven  rats  and  three  mice  obtained  from  Ipswich  were  examined  at  the 
Bacteriological  Institute,  and  found  free  from  infection. 

A  mild  case,  a  man  employed  as  a  rat-catcher,  was  reported  from  Cairns 
during  the  month  of  June.  Early  in  this  month  two  dead  rats  had  been  found 
at  Cairns,  with  naked-eye  evidence  of  plague. 

A  fatal  case  of  bubonic  plague  occurred  at  Townsville  on  the  4th  i^ugust, 
1905.  The  patient,  a  boy,  lived  in  a  coal  hulk  moored  at  the  jetty  wharf.  Sixty- 
three  plague-infected  rats  were  discovered  at  this  wharf  during  the  previous 
montl^. 
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During  the  month  of  September,  three  further  cases  were  reported,  and 
on  the  15th  October  an  aboriginal  admitted  to  hospital  died  of  plague  on  21st 
idem.  A  further  fatal  case  was  reported  on  the  19th  October.  In  all,  there  were 
six  cases  and  six  deaths — a  gross  mortality  of  100  per  cent. 

Of  489  rats  examined  at  Townsville  during  October,  five  were  found 
plague-infected.    The  last  infected  rat  was  found  there  on  the  6th  October. 

The  following  table  gives  the  type  of  the  disease  for  the  year  1905 : — 


Place. 

Cases. 

Bubonic. 

SepticEemic. 

Pneumonic. 

Deaths. 

Brisbane  (Metropolitan  Area)  ... 

28 

21 

4- 

15 

Eundaberg 

1 

1 

1 

Ipswich  ... 

8 

8 

2 

Childers  ... 

1 

"l 

1 

Maryborough 
Cairns 

10 

'  1 

G 

3 

8 

2 

2 

Townsville 

6 

5 

1 

6 

Total   

56 

41 

12 

3 

33 

The  following  figures  show  the  sex  incidence  and  mortality : — 

Cases :    Males,  38 ;   females,  18 — total,  56.    Deaths :    Males,  21 ; 
females,  12 — total,  33. 
The  subjoined  table  gives  the  number  of  attacks  and  deaths  under  age 
groups  of  fifty-six  cases: — 


Age  Group. 

-5. 

-10. 

-15. 

-20. 

-25. 

-30. 

-35. 

-40. 

-45. 

-50. 

-55. 

-GO. 

Over  60. 

Total. 

Cases  ... 

1 

3 

8 

11 

7 

10 

5 

() 

2 

2 

0 

1 

0 

56 

Deaths 

1 

3 

5 

7 

4 

6 

2 

4 

0 

1 

0 

0 

0 

33 

The  monthly  incidence  of  plague  in  the  Metropolitan  Area  for  the  year 
1905  was  as  follows : — 


January. 

February. 

March. 

April. 

May. 

.June. 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

Man 

4 

16 

2 

1 

4 

1 

0 

0 

0 

0 

0 

0 

28 

E,ATS. 

5 

*59 

48 

3 

7 

5 

1 

0 

0 

0 

1 

0 

129 

*  One  infected  mouse  is  included  in  February. 


The  last  case  of  plague  in  liuman  beings  was  reported  on  the  14th  June. 
The  last  infected  rat  was  found  on  29th  November,  1905. 

With  the  exception  of  one  infected  rat  on  the  4th  July,  and  one  on  the 
29tli  of  November,  there  was  no  plague  in  man  or  rats  from  July  to  December. 

The  total  number  of  rats  and  mice  destroyed,  examined,  and  infected 
within  the  Metropolitan  Area  for  the  year  1905  was  as  follows : — 


1905. 

No.  of  Men 
Employed  on 
Gang. 

No.  of  Rodents 
Destroyed 

No.  of  Rodents 
Examined. 

No.  of  Rodents 
Infected. 

Percentage 
of  Infected 
Rodents. 

January  to  June 
July  to  December 

27 
20 

19,382 
11,993 

10,101 
6,679 

127 
2 

1  0-77 

Totals 

31,375 

16,780 

129 
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The  monthly  returns  were: — 


January 

Pebruaiy  . 

March 

April 

May 

June 

July 

August 

September 

October 

November  . 

December  . 


1905. 


Total 


Rats  Examined. 


I,2i2 
1,G69 
1,703 
1,218 
1,424 
549 
697 
753 
1,102 
1,035 
845 
1,010 


13,283 


Mice  Examined. 


330 
518 
514 
313 
342 
249 
195 
182 
280 
235 
174 
165 


3,497 


16,780 


Found  Plague 
Infected. 


5 
59 
48 
3 
7 
5 
1 
0 
6 
0 
1 
0 


129 


Mus  decumanus 
Mus  rattus 
Mux  Alexandrinus 
Mm  musculus  . . . 


Spec 


es  of  Infected  Hats. 


87 
10 
1 
1 

]29 


Situation  of  Buboes. — Right  femoral,  12;  left  femoral,  10;  right  inguinal, 


3 ;  left  inguinal. 


right 


axiilaiy,  1 ;  left  axillary,  3 


right 


cervical,  1 ;  left 


cervical,  ].  Double  buboes — right  femoral  and  right  inguinal,  3;  left  femoral 
and  left  inguinal,  2;  multiple  buboes,  4;  mesenteric  glands,  1.    No  buboes,  12. 


1 9  O  6. 

SEVENTH  EPIDEMIC. 

As  in  previous  years,  plague  again  made  its  appearance  in  Brisbane  during 
the  first  half  of  the  year,  but  its  manifestation  in  the  Metropolitan  Area  was 
exceedingly  limited,  the  number  of  cases  in  man  and  rodents  being  the  lowest 
on  record  since  the  introduction  of  the  disease  into  Queensland  in  1900. 

The  first  case  in  man  in  1906  was  reported  on  the  6th  March;  the  first 
plague-infected  rat  discovered  on  the  12th  January. 

The  total  number  of  cases  for  the  Metropolitan  Area  was  11,  8  of  which 
occurred  in  the  first  half  of  the  year — March  to  June — 1  cases  being  reported  in 
the  month  of  April. 

After  an  interval  of  151  clear  days,  two  sporadic  cases  were  reported  late 
in  November,  and  one  case — reported  after  death — in  the  last  week  of  December. 

In  four  of  the  above  cases  the  nature  of  the  disease  was  revealed  only  after 
fost-morter.i  examination,  and  before  treatment  could  be  made  available,  while 
a  fi.'fth  fatal  case  was  that  of  a  Chinaman.  The  corrected  death  rate  for  whites 
was  55'5  per  cent. 

That  the  immunity  from  piague  in  the  Metropolitan  Area  for  the  greater 
part  of  the  year  was  the  outcome  of  the  constant  and  systematic  efforts  of  the 
departmental  rat-destruction  gang  there  can  be  little  doubt.  The  number  of  rats 
destroyed  could  easily  have  been  doubled  had  the  Department  been  given  the 
assistance  of  the  local  governing  bodies,  individual  householders,  and  occupiers 
of  premises.  An  amendment  of  the  Health  Act  in  the  direction  of  the  making 
of  occupiers  responsible  for  keeping  their  properties  free  from  infestation  with 
rats  was  urgently  recommended  by  the  Commissioner,  but  no  action  was  taken 
in  this  direction  during  the  session  of  Parliament. 

Though  no  cases  of  plague  occurred  within  the  Metropolitan  Area  until 
the  5th  March,  many  "  suspect  "  cases  reported  were  negatived  after  due  investiga- 
tion, clinically  and  bacteriologicaliy.  One  of  these  is  worthy  of  remark.  After 
an  attack  of  influenza,  the  patient  developed  a  large  tense  right  femoral  bubo, 
witTi  high  fever  and  delirium.  "  Filariasis"  was  diagnosed,  and  a  dead  worm 
was  foun4  ill  the  blood. 
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Departmental  procedure  did  not  differ  from  that  of  former  years  except 
at  two  points — viz.,  a  more  systematic  examination  of  rats  caught  at  the  ports 
otlier  than  tliat  of  Brisbane;  and,  secondly,  in  the  destruction  of  rats  by  the 
employment  of  the  rat  virus  of  Danysz.  The  virulence  of  the  Danysz  bacillus 
was  exalted  and  constantly  tested,  a  litre  of  virulent  broth  being  prepared  at  the 
Bacteriological  Institute  twice  a  week. 

The  monthly  incidence  of  plague  in  the  Metropolitan  Area  on  man  and 
rats  was : — 


January.  February. 


March. 


April. 


May. 


June.  July. 


August. 


Septeinbex'.  October. 


November. 


Dtcember. 


Total. 


Man. 

0  10 

Eats. 
2    I  8 


1 

10 


11 

48 


The  total  number  of  rats  destroyed,  examined,  and  found  infected  was: — 


Year. 

Number  Killed. 

Number  Exiimined. 

Nviraber  Infected. 

Percentage  of  Infected  Rodents. 

1906   

19,643 

12,195 

*48 

0-39 

*  On  the  9tli  and  10th  Febiuary,  1906,  five  plague-infecttd  rats  were  found  oa  board  the  coastul  steamer  "  Aramac,"  but 
the.se  are  ncit  includrrt  in  the  Brisb  me  list  of  inf;  cted  rats,  owing  to  the  fact  that  they  were  found  on  the  steamer  on  her  arrival 
pirect  from  Sydney  and  before  berthing  at  the  Brisbane  wharf. 


The  monthly  rat  returns  were: — 


1906. 

January. 

February. 

March 

April. 

May 

■June. 

July. 

August. 

September. 

October. 

November. 

December. 

Total. 

Killed  

1,850 

1,982 

2,610 

2,2.50 

2,594 

2,340 

708 

1,016 

580 

806 

1,039 

1,842 

19,647 

Examined 

1,031 

1,203 

1,488 

1,312 

1,418 

],4G1 

567 

718 

364 

522 

795 

1,286 

12,195 

Infected 

1 

6 

6 

3 

5 

6 

2 

8 

0 

1 

0 

10 

48 

Species  of  Infected  Hais. 

Mus  rattus       ...       ...       ...       ...       ...       ...  ...  ...  ...  31 

Mas  decumanus           ...        ...        ...        ...        ...  ...  ...  ...  16 

Miin  Alejcandrinus      ...       ...       ...       ...       ...  ...  ...  ...  1 

48 

After  an  absence  of  six  years,  plague  in  epidemic  form  reappeared  at 
Kockhampton  on  3rd  April,  1907. 

There  is  good  reason  to  believe  that  the  infection  was  imported  by  rats 
from  vessels  arriving  at  the  town  wharves. 

In  all,  there  were  11  cases  and  4  deaths.  Eight  of  the  cases  were  directly 
connected  with  the  one  warehouse  situated  in  East  street,  Rockhampton,  and 
all  8  cases  were  reported  within  a  period  of  8  days. 

On  the  23rd  April,  the  Commissioner  of  Public  Health  held  an  inquiry 
at  Hockhampton  into  the  circumstances  of  the  outbreak. 

It  was  ascertained  that  dead  and  diseased  rats  had  been  found  in  the  ware- 
house premises  just  prior  to  the  outbreak.  Dead  rats  had  also  been  found  in  a 
store  adjacent  to  the  warehouse.  There  was  evidence  to  show  that  the  first  two 
cases,  both  of  which  were  fatal,  handled  dead  and  sick  rats  prior  to  their  attacks. 

Three  sporadic  cases  occurred  at  Rockhampton  early  in  May,  one  patient 
being  a  rat-catcher  employed  by  the  Health  Department.  He  was  bitten  on  the 
hand  by  a  rat  on  the  9th  May,  and  was  reported  as  a  case  of  plague  on  the  13th 
idem. 

Cleansing  operations  in  the  town  were  vigorously  pursued,  and  a  gang  of 
seven  men  employed  in  rat-destruction.  Of  195  rats  examined  at  Rockhampton 
none  were  found  plague-infected. 

A  case  of  bubonic  plague  was  reported  by  the  Health  Officer  at  Cairns  in 
the  month  of  July,  and  six  further  cases  were  reported  during  September.  Three 
cases  also  occurred  in  the  month  of  October.  In  all,  there  were  ten  cases  with 
one  death. 


17 


The  town  of  Cairns  was  thoroughly  cleansed  under  the  superintendence 
of  the  Chief  Inspector  of  the  Health  Department,  and  a  vigorous  crusade  carried 
on  aganist  rats.  Although  active  search  for  rats  was  continued  during  and  after 
the  outbreak,  comparatively  few  rats  were  found  in  the  town.  One  rat,  dead 
of  plague,  was  found  in  the  premises  of  case  2,  ten  days  previous  to  the  onset  of 
illness. 


The  following  statement  shows  the  incidence  of  plague  on  the  State  of 
Queensland  for  the  year  1906 : — 


Place. 

Dates. 

Cases. 

Deaths. 

Case  Mortality. 

Brisbane    .,,       ...  | 

March — June 
November — December  ... 

:!■■ 

Per  cent. 
50  0  ) 

V  63-3 
100  0  ) 

Eockhampton 

April — May- 

11 

4 

3G-3 

Caims 

July,  September,  October 

10 

1 

100 

Total...   

32 

12 

37-5 

Total  cases  include  1  Japanese  and  1  Chinese. 
Corrected  death  rate  for  Whites,  33'3. 


Sex  Incidence :  Males,  25;  females,  7 — total,  32.   Sex  Mortality :  Males, 
12;  females,  0— total,  12. 


Age  Incidence :  — 


Age  Group. 

-5. 

-10. 

-15. 

-20. 

-25. 

30. 

-40. 

-45. 

-50. 

-.55. 

-(50. 

Over  60. 

Total. 

Cases  ... 

0 

2 

7 

2 

3 

4 

7 

5 

1 

0 

0 

1 

32 

Deaths... 

0 

0 

4 

0 

3 

3 

0 

0 

1 

0 

0 

1 

12 

Type  of  Disease:  Bubonic,  27;  septicasmic,  5;  pneumonic,  0. 

Situation  of  Buboes. — Right  femoral,  9;  left  femoral,  5;  right  inguinal,  5; 
left  inguinal,  1;  right  axillary,  4;  left  axillary,  3.  No  buboes.  Septicsemic 
cases,  3. 


1907. 

EIGHTH  EPIDEMIC. 

For  the  eighth  year  in  succession  Brisbane  was  visited  with  an  epidemic 
of  plague.  The  last  case  in  man  in  1906  was  reported  on  the  18th  December, 
the  previous  case  on  the  23rd  iNovember. 

The  last  infected  rat  of  1906  was  found  in  Brisbane  on  28th  December. 

The  first  case  in  human  beings  in  1907  occurred  at  Paddington,  a  suburb 
of  Brisbane,  on  3rd  January.  The  first  plague-infected  rat  was  found  in  a 
newspaper  office  in  the  city  the  day  before — viz.,  the  2nd  January,  1907. 

The  experience  gained  in  former  years  was  of  service  in  the  methods 
adopted  for  dealing  with  the  actual  epidemic,  but  it  was  felt  that  more  efficient 
methods  of  destroying  rats,  and,  if  possible,  preventing  the  recurrence  of  the 
disease  year  after  year  was  the  real  aim  and  end  to  be  kept  in  view. 

Cases  both  in  man  and  rats  began  early  in  the  year.  Some  21  cases  in  ^ 
human  beings  were  reported  for  the  month  of  January,  1907,  in  the  Metropolitan 
Area.  Of  the  above,  no  less  than  16  cases  occurred  in  one  small  localised  suburban 
area  heretofore  free  of  infection.  These  cases  were  interesting  from  the  fact 
that  all  were  attacked  at  about  the  same  time,  and,  apparently,"  had  one  source 
of  infection  common  to  all.  The  first  6  cases  were  those  of  schoolboys  at  home 
for  the  holidays,  and  as  playmates  were  in  constant  association  with  each  other 
up  to  the  time  of  their  attacks.    A  brother  of  the  first  case,  a  boy  of  fifteen  years, 
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died  in  the  Hospital  for  Sick  Children,  on  the  13th  January,  with  symptoms  of 
cerebro-spinal  meningitis.  This  death  was  rapidly  followed  by  similar  initial 
cerebral  symptoms  in  five  of  his  playmates,  including  his  brother  (case  1).  It 
was  not  until  after  admission  to  the  Children's  Hospital,  on  16th  January,  of 
these  latter  cases,  and  the  subsequent  development  of  glandular  swellings,  that 
plague  was  suspected  as  the  real  cause  of  the  illnesses. 

The  father  of  the  boy  who  died  in  the  Children's  Hospital  with  symptoms 
of  cerebro-spinal  meningitis,  and  of  the  first  case,  kept  a  produce,  fruit,  and 
general  store  in  James  street,  Kingsholme,  New  Farm.  He  obtained  the  bulk 
produce  from  a  produce  store  in  the  city  where  infected  rats  had  been  found  on 
23rd  December,  1906.  The  abovementioned  boys  and  their  playmates  were  in 
the  habit  of  frequenting  the  produce  shed  and  assisting  in  the  handling  of  the 
produce.  There  was  evidence  of  recent  rat  infestation  in  the  shed,  a  history  of 
dead  rats  having  been  seen  previous  to  the  outbreak,  while  twelve  skeletons  of 
rats  were  discovered  among  the  bags  of  produce  and  beneath  the  floor  of  the  shed 
at  the  time  of  the  cleansing  operations.  A  great  accumulation  of  filth  and  rubbish 
removed  by  the  cleansing  gang  from  beneath  the  general  and  fruit  stores  is 
mentioned  below  in  connection  with  later  cases. 

During  the  stay  of  the  earlier  cases  in  hospital  another  schoolboy  living 
in  a  house  abutting  on  to  the  store  premises  was  taken  ill  on  18th  January.  This 
boy  had  a  cervical  gland  and  a  lesion  on  the  lower  lip.  This  patient  had  noticed 
a  cat  bringing  dead  rats  from  the  incriminated  store  into  the  yard  of  his  residence. 
He  stated  that  the  rats  were  very  offensive,  and  that  the  cat  which  he  handled 
had  numerous  fleas  on  its  body.  This  boy  died  in  the  Plague  Hospital  on  the 
25th  January.  The  grandmother  of  this  boy  lived  with  him  and  nursed  him  at 
the  onset  of  his  illness.  She  had  been  in  the  habit  of  visiting  the  general  store 
for  groceries.  She  died  at  her  ho.iie  on  the  21st  January.  In  the  meantime,  two 
other  children  living  on  the  infected  store  premises  had  sicRened,  and  were 
removed  to  the  Plague  Hospital. 

A  schoolboy,  aged  eight  years,  living  with  his  parents  in  the  immediate 
rear  of  the  store,  was  also  attacked  about  this  time,  and  died  at  his  own  home, 
the  case  being  reported  after  death.    The  'post-mortem  examination  revealed  the 
presence  of  Bac.  festis.    Dead  rats  were  also  found  on  the  premises  of  the  latter- 
case. 

A  man,  aged  forty  years,  residing  immediately  opposite  the  store  premises, 
and  who  had  been  temporarily  employed  at  the  store,  was  also  attacked.  He  had 
also  been  engaged  in  removing  rubbish  from  beneath  the  floors  of  the  latter  prior 
to  the  outbreak  among  the  first  six  schoolboys,  two  of  his  sons  being  among  those 
attacked.  A  sister,  aged  fourteen  years,  of  the  latter  was  also  attacked  about  the 
same  time  (22nd  January)  as  her  father,  and  both  were  removed  to  the  Plague 
Hospital.  The  man  died  on  the  23rd  January;  just  before  death  he  spat  up  some 
blood-stained  sputum,  which  contained  B.  pestis.  He  and  his  three  children  lived 
in  a  dilapidated  house  standing  on  piles  several  feet  below  the  level  of  the  street. 
The  space  beneath  the  house  was  used  as  a  living  and  sleeping  room,  and  contained 
two  beds,  the  mattresses  of  which  were  infested  with  fleas  and  bugs.  The  latter 
were  burned  and  the  house  condemned  as  unfit  for  habitation. 

Attention  was  now  directed  to  three  men  employed  by  the  Health  Depart- 
ment in  cleansing  and  disinfecting  the  "  infected  area."  They  fell  sick  about  the 
23rd  January,  and  were  reported  on  the  26th.  One  of  the  patients  died  in  hospital 
on  31st  January;  the  other  two  progressed  slowly  but  finally  recovered.  These 
men  had  been  employed  in  removing  a  large  accumulation  of  filth,  consisting 
of  animal  and  vegetable  matter,  dust,  and  debris  from  beneath  the  incriminated 
general  and  fruit  stores.  These  men,  therefore,  took  ill  before  the  cleansing 
operations  had  had  time  to  become  effective.  The  three  men,  with  other  members 
of  the  gang,  had  also  worked  at  cleaning  out  the  produce  shed  where  it  was  noticed 
that  fleas  were  particularly  numerous,  several  of  the  men  who  remained  well  in 
health  being  severely  bitten. 

Compulsory  and  voluntary  evacuation  of  the  entire  area,  with  disinfection 
and  cleansing  of  every  house  in  the  locality,  were  measures  adopted ;  the 
inhabitants  segregated  and  not  allowed  to  return  until  the  cleansing  operations 
were  completed.  The  whole  of  the  soil,  sewage  sodden  and  polluted  with  filth, 
ijX  tji^  vicinity  of  the  store  and  other  premises  was  thoroughly  saturated  with 
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sulphuric  and  carbolic  acids,  the  ground  being  dug  up  for  a  foot  or  so.  The 
spaces — dark,  dirty,  and  damp — beneath  the  floors,  especially  those  of  the  general 
and  fruit  stores,  were  also  cleansed  and  ventilated. 

A  further  account  of  the  New  Farm  cases  will  be  found  under  the  heading 
"Localised  or  Sub- Epidemics." 

Many  sanitary  defects  were  remedied,  and  certain  structural  inlprovements 
ordered  to  be  carried  out.  Several  houses  in  the  area  were  condemned  as  unfit 
for  human  habitation.  The  floor  m  the  produce  shed  was  ordered  to  be  concreted, 
and  a  retaining-wall  in  front  of  the  infective  premises  built  and  made  rat-proof. 

No  further  cases  occurred  in  this  area. 

Sporadic  cases  continued  to  be  reported  from  other  parts  of  the  Metro- 
politan District  during  the  months  of  February,  March,  April,  and  May,  and  in 
every  instance  the  source  of  infection  was  traceable  to  rats.  In  the  majority  of 
cases,  plague-infected  rats  were  not  caught  alive  on  the  premises  at  the  time  of  the 
cleansing  operations,  but  dead  rats,  often  too  decomposed  for  examination,  were 
invariably  found  on  the  premises,  or,  there  was  a  distinct  history  of  rats  having 
died  on  or  near  the  infected  houses  previous  to  the  onset  of  the  cases  reported. 

On  the  5th  April,  a  woman,  aged  twenty-three,  was  delivered  of  a  full-term 
living  child  at  the  Lady  Bowen  Hospital,  Brisbane.  She  had  been  admitted 
witli  a  high  temperature,  and  in  a  collapsed  condition.  A  swelling  in  the  left 
groin  was  regarded  as  suspicious,  and  juice  taken  from  the  gland  revealed  the 
presence  of  the  B.  pestis.  She  died  on  the  8th  April.  The  child  was  born 
apparently  quite  well,  but  died  five  days  after  birth.  Post-mortem  examination 
of  the  infant  s  body  revealed  the  presence  of  plague  bacilli  in  the  spleen  and  heart 
blood. 

A  sister,  aged  fourteen,  of  the  above  woman,  had  visited  the  latter  in  her 
home  at  Duncan  street.  Valley,  about  the  time  of  the  onset  of  the  latter's  illness 
and  previous  to  her  removal  to  the  lying-in  hospital.  She  w^as  attacked  with 
plague  on  the  8th  April,  and  removed  to  the  isolation  hospital  on  the  9th  idem. 
She  died  there  on  the  16th  April.  The  probable  source  of  infection  was  the 
same  in  both  cases — viz.,  the  house  in  Duncan  street,  which  had  been  overrun 
with  rats.  The  former  woman  had  picked  up  a  dead  rat  on  the  doorstep  a  few 
days  previous  to  the  onset  of  her  illness,  and  several  dead  rats,  unfit  for  examina- 
tion, were  found  during  disinfecting  operations.  Fleas  were  also  very  numerous 
in  the  bedroom.  Two  healthy  guinea-pigs  were  allowed  to  run  about  this  room 
as  a  trap  for  rat-fleas  for  a  period  of  twenty-four  hours,  but  no  fleas  were  taken. 

A  fatal  case,  reported  after  death,  a  man,  aged  thirty-five  years,  employed 
as  a  carter  in  a  produce  store,  occurred  at  Ipswich  early  in  February. 

A  fatal  case,  also  reported  after  death,  occurred  at  Townsville  on  17th 
March.  This  patient  was  also  employed  in  a  produce  store  where  dead  rats  were 
subsequently  obtained. 

Whether  plague  manifests  itself  in  atypical  clinical  forms  at  the  beginning 
of  an  epidemic  is  a  question  which  has  a  practical  bearing  in  connection  with  the 
difficulty  not  infrequently  associated  with  the  recognition  of  plague  appearing 
for  the  first  time  in  a  new  place. 

Sporadic  cases  of  benign  glandular  enlargement  have  often  been  recognised 
during  the  epidemics  above  discussed,  and  bacteriological  examination  of  the 
specimens"  obtained  from  these  cases  have  proved  conclusively  the  presence 
of  the  B.  pestis.  On  the  other  hand,  it  has  been  our  experience  that  in  no 
epidemic  of  plague  reported  at  Brisbane  have  we  had  any  practical  observation 
of  a  large  proportion  of  cases,  preceding  or  following  plague  epidemics,  which 
could  be  designated  as  pestis  minor. 

Towards  the  latter  end  of  January,  1907,  some  thirty-one  cases  of  illness 
were  reported  by  the  Health  Officer  at  Port  Douglas.  These  cases  occurred  in 
the  Mossman  district,  a  sugar-growing  locality  some  15  miles  from  Port  Douglas, 
a  new  district  not  previously  infected.  All  the  sufl'erers  were  cane-cutters, 
established  in  camps  distant  6  to  7  miles  or  more  from  the  Mossman  Sugar-mill. 
The  epidemic  was  characterised  by  slight  glandular  enlargements  in  the  groins, 
arm-pits,  and  neck,  raised  temperature,  slow  and  low  tension  pulse,  headache, 
furred  tongue,  slight  congestion  of  the  eyes,  and  some  delirium.  The  symptoms 
lasted  four  or  five  days,  and  the  patients  the;^  recovered,    li).  h\\t  few  cases  were 
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distinct  or  definite  buboes  noticed,  and  there  was  little  glandular  tenderness  or 
periadenitis.  In  seven  cases  the  phenomena  were  more  pronounced,  and  juice 
taken  from  a  more  or  less  defined  bubo  was  found  to  contain  plague  bacilli.  The 
result  of  simple  microscopic  examination  of  the  contents  of  enlarged  glands  in 
the  majority  of  the  cases  was  negative,  tube  cultures  and  guinea-pig  inoculations 
not  being  carried  out  until  towards  the  close  of  the  epidemic.  Jn  three  cases, 
while  the  bacterioscopic  examination  was  negative,  culture  and  inoculation 
evidence  were  positive  of  Pestis. 

The  patients  were  treated  in  hospital  at  Port  Douglas  and  progressed 
favourably  to  convalescence. 

Cases  of  Pestis  minor  continued  to  be  reported  up  to  May,  and,  in  all,  some 
sixty  cases  came  under  the  notice  of  the  local  Health  Officer.  In  only  ten  of  the 
above  cases  were  bacilli  morphologically  resembling  B.  pestis  found  in  the  material 
forwarded  to  the  Government  Bacteriologist.  After  due  and  careful  consideration 
of  all  the  clinical  and  bacteriological  reports  and  other  factors  in  connection  with 
the  cases,  it  was  decided  to  accept  as  positive  of  Pestis  only  the  abovementioned 
ten  cases.  The  Departmental  Health  Officer  (Dr.  Chesson)  who,  in  company 
with  Mr.  Beardinore,  of  the  Bacteriological  Laboratory,  visited  the  Mossman 
district.  Port  Douglas,  early  in  May,  for  the  purpose  of  inquiring  into  the  circum- 
stances of  the  outbreak,  reported :  "  From  the  cases  now  under  observation  material 
was  taken  and  cover  and  culture  preparations  made.  Guinea-pigs  were  also 
inoculated.  The  bacterioscopic,  cultural,  and  inoculation  tests  were  in  every 
instance  entirely  negative  of  pestis." 

The  destruction  of  rats  infesting  the  northern  canefields  was  a  problem 
demanding  the  most  careful  consideration,  aft'ecting  as  it  did  the  financial,  social, 
and  political  aspects  of  the  sugar-growing  industry.  After  consultation  with  the 
directors  of  the  mill  upon  a  practicable  and  effective  method  of  freeing  the  cane- 
fields of  its  vermin,  it  was  decided  to  bait  the  whole  of  the  plantations  with 
poisoned  (phosphorous  and  arsenic)  material  and  with  a  preparation  of  the  Danysz 
virus.    Fairly  good  results  were  subsequently  obtained. 

On  the  23rd  May,  a  girl,  aged  twelve  years,  was  reported  from  Ipswich  as 
a  case  of  bubonic  plague.  The  patient  resided  with  her  parents  on  a  farm  some 
6  miles  distant  from  Ipswich,  where  her  father  kept  a  fruit  store.  The  patient 
had  not  visited  the  latter  or  the  tovv^n  of  Ipswich  for  a  period  of  six  weeks  prior 
to  her  illness.  Both  the  fruit  store  at  Ipswich  and  the  farm  residence  were 
thoroughly  searched  for  rats,  but  no  traces  of  the  latter  were  found. . 

The  case  was  a  severe  one  of  the  usual  type  with  cervical  glands. 
The  patient  died  in  the  Isolation  Hospital  on  1st  June. 

Two  fatal  cases  occurred  at  Wynnum,  a  seaside  resort  distant  12  miles 
from  Brisbane,  during  the  month  of  June.  One  case,  a  boy,  aged  twelve  years, 
was  reported  after  post-mortem  examination. 

The  eighth  outbreak  of  plague  in  Queensland  was  marked  by  49  cases 
with  19  deaths,  distributed  as  under : — 


Place. 

Date. 

Cases. 

Deaths. 

Case  Mortality. 

Brisbane  ... 

.January- June 

36 

14 

Per  cent. 
390 

Ipswich     ...       ...  1^ 

12th  February    ') 

23rd  May   ) 

2 

2 

1000 

Port  Douglas 

January-May 

10 

2 

200 

Towns  ville ... 

17th  March   

1 

1 

1000 

Total   

49 

19 

38-8 

21 


The  19  fatal  cases  were  all  among  whites,  and  6  cases  were  reported  after 

death. 

Type  and  Type  Moetality. 


Bubonic. 

Septicsemic. 

Pneumonic. 

Cases 

45 

0 

Deaths 

15 

4 

0 

Site  of  Buboes. — Left  femoral,  22;  right  femoral,  7;  right  inguinal,  3; 
left  inguinal,  2;  left  axillary,  2;  right  submaxillary,  1;  left  cervical,  1;  not 
stated,  11 ;  total,  49. 


Age  Incidence. 
Number  of  Attacks  and  Deaths  undeb  Sex  and  Age  G-eotjps. 


Age  Group. 

-5. 

-10. 

-15. 

-20. 

_9 

5. 

-30. 

-iO. 

-4.5. 

-.50. 

-60. 

Over  60. 

Total. 

Sex. 

M. 

P. 

M. 

F. 

M. 

P. 

M. 

P. 

M. 

.p. 

M. 

p. 

11. 

P. 

M. 

p. 

M. 

P. 

M. 

P. 

M. 

P. 

Attacks  

1 

0 

4 

1 

6 

3 

8 

0 

.5 

1 

1 

0 

6 

0 

4 

I 

5 

0 

1 

1 

0 

1 

49 

Deaths  

1 

0 

1 

0 

3 

2 

1 

0 

0 

1 

0 

0 

4 

0 

1 

0 

2 

1 

0 

1 

0 

1 

19 

♦ 


22 


VPPETOICES  TO  PAET  I. 


TABLE  I. — Showing  Incidence  of  l'lague  on  Human  Beings  in  the  State  of  Queensland  foe 

WHOLE  Period  1900  to  1907  (30th  June). 


Area. 

1900. 

1901. 

1902 

1903. 

1904. 

190,5. 

190B. 

1907. 

Total 
Cases. 

Total 
Deaths. 

Brisbane  (Metropolitan  Area)  — 

Attacks   

56 

36 

82 

21 

30 

28 

11 

36 

300 

Deaths   

25 

12 

26 

11 

8 

15 

7 

14 

118 

Ipswich — 

Attacks 

1 

0 

0 

0 

1 

8 

0 

2 

12 

Deaths 

0 

0 

0 

0 

1 

2 

0 

2 

5 

Maryborough — 

Attacks   

0 

0 

0 

0 

2 

10 

0 

0 

12 

Deaths 

0 

0 

0 

0 

1 

8 

0 

0 

9 

Childers  — 

Attacks 

0 

0 

0 

0 

0 

1 

0 

0 

1 

Deaths 

0 

0 

0 

0 

0 

1 

u 

0 

"  1 

Bundaberg — 

Attacks   

0 

0 

1 

2 

0 

1 

0 

0 

4 

Deaths 

0 

0 

1 

1 

0 

1 

0 

0 

3 

Gladstone — 

Attacks     ...  ...   

0 

0 

1 

0 

0 

0 

0 

0 

1 

Deaths  ...   

0 

0 

1 

■  0 

0 

0 

0 

0 

"l 

Eockhampton — 

Attacks 

6b 

0 

0 

0 

0 

11 

0 

49 

Deaths   

21 

0 

0 

2 

0 

0 

4 

0 

*27 

Townsville — 

Attacks   

37 

0 

7 

3 

0 

6 

'  0 

1 

54 

Deaths      ...  ...   

9 

0 

5 

2 

0 

6 

0 

1 

23 

Cairns — 

Attacks 

5 

0 

0 

1 

2 

2 

10 

0 

20 

Deaths   

2 

0 

0 

1 

2 

0 

1 

0 

"e 

Port  Douglas — 

Attacks   

0 

0 

0 

0 

0 

0 

0 

10 

10 

Deaths 

0 

0 

0 

0 

0 

0 

0 

2 

2 

Charter.s  Towers — 

Attacks   

1 

0 

0 

0 

0 

0 

0 

0 

1 

Deaths     

0 

0 

0 

0 

0 

0 

0 

0 

'"o 

m            C  Cases 

[Deaths  

136 

36 

91 

29 

35 

56 

32 

49 

464 

195 

57 

12 

33 

17 

12 

33 

12 

■  19 

TABLE  II. — Statement  Showing  the  G-eneeal  Moetalitt  Theoughout  the  State  foe  Years  1900-1907. 


No. 


10. 
11. 


Place. 


Brisbane 

Ipswich 

Maryborough 

Bun  dab  erg 

Gladstone 
Childers 

liockhanipton 
Townsville 

Cairns  ... 


Port  Douglas  . . . 
Charters  Towers 

Totals 


Number  of 
Epidemics. 


1 

30 


1900  1904 

1901  1905 

1902  1906 

1903  1907 
ri900^ 

3  1904  f 
1  1905  C 
(.1907; 
(■  1904  7 

1 1905  3 
fl902) 
]  1903  [ 
(.1905  j 

1902 

1905 
C1900~) 
]  1903  [ 

1 1906  ) 
f'1900'l 
I  1902  I 

<!  1903  y 

I  1905  I 
L1907 J 
fl900^ 
I  lfi03  I 
■i  1904  )■ 
I  1905  I 
L1906  J 
1907 


Total  Number  ot 
Attacks  from 
January,  1900,  to 
June,  1907. 


300 


12 


12 


54 


20 


10 
1 

464 


Total  Number 
of  Deaths. 


118 


1 

1 

27 


23 

6 
2 

195 


Case  Mortality 
Percentages 
(Gross) . 


39-3 


41-7 


75-0 

75-0 

100-0 
100-0 

55-1 


42-5 


.30-0 


20-0 
]Nil 

42-0 


23 


TABLE  III.— Showing  Eace  Incidence,  ]  T^!,^t^^^'  [  and  Corkected  Death-eate  foe  White 


Races,  1900-1907  (Whole  State). 


Year. 

Whites. 

Chinese. 

Kanakas. 

Aboriginals. 

Japanese, 

Hindoos. 

Number  of 

f  *  \ 

At  tacks 
Deaths. 

Cases — 
Mortality. 

Corrected 
Death  Rate 
for 

White  Haces 

1900          ...  ^ 

126  Attaclt.s 
48  Deaths 

9 
8 

1 
1 

;.: 

136  ■) 
57  i 

Per  Cent. 

41-9 

Per  Cent. 

38  09 

1901        ...  J 

35  Attacks 
12  Deaths 

1 
0 

... 

33  3 

34-2 

1902        ...  1^ 

88  Attacks 
30  Deaths 

3 
3 

11} 

36-2 

34  09 

1903        ...  J 

25  Attacks 
13  Deaths 

4 
4 

... 

?,} 

58-6 

52-0 

1904        ...  1 

.)i  AitacKS 
8  Deaihs 

ii 
2 

1 
1 

1 

1 

34  2 

25-8 

1905        ...  J 

53  Attaeks 
30  Deaths 

2 
2 

1 
] 

56  7 
33  5 

58-9 

56-6 

1906        ...  1 

30  Attacks 
10  Deaths 

1 
1 

1 

1 

37-5 

33-3 

1907        ...  1 

49  Attacks 
19  Deaths 

} 

m 

38-7 

38-7 

TABLE  IV. — Showing  Eelative  Frequency  of  Bubonic  and  Non-Bubonic  Plague. 


Ykah. 

Total  Casks 
Obskrvkd, 

Bubonic  Cases. 

Non-Bubonic  Ca.ses. 

Number 
Observed. 

Per  Cent,  to 
Total  Casi  s 
Observed. 

PNEUMONIC  (primary). 

SEPTIC/EMIC. 

Total. 

Number 
Observed. 

Per  Cent,  to 
Total  Cases 
Observed. 

Number 
Observed. 

Per  Cent,  to 
Total  Uises 
Observed. 

Number 
Observed. 

Per  Cent,  to 
Tiittil  Cases 
Observed. 

1900   

1901   

1902   

1903   

1904   

1905   

1906   

1907   

Grand  Total  ... 

136 
36 
91 
•/9 

35 
56 
32 
49 

127 
32 
86 
29 
31 
41 
27 
41 

93-  3 
88-8 

94-  4 
10  1-0 

88-5 
73-2 
84-3 
83-6 

0 
0 
2 
0 
0 
3 
0 
0 

0 
0 

21 

0 
0 

5-3 

0 

0 

9 
4 
3 
0 
4 
12 
5 
8 

6-6 
11-1 

3-2 

0 
11-4 
21-4 

15-  5 

16-  3 

9 
4 
5 
0 
4 
15 
5 
8 

6-6 
111 

5-4 
0 
11-4 

26  7 
15  5 
16-3 

464 

414 

89-2 

5 

1-0 



45 

9-6 

50 

10-7 

Type  of  Plague. 

Number  of 
Cases  Observed. 

Case  Mortality 
per  cent,  gross. 

Corrected  Death  Rate 
for  Whites  per  cent, 
(all  types  of  Plague). 

Bubonic  (including  cases  of 

"  Pestis  Minor" 
Septiceeniic 
Pneumonic 

414 

45 
5 

36-7 

82-0 
100- 

1  390 

TABLE  V. — Age  Incidence  showing  the  Number  of  Attacks  and  of  Deaths  distributed  ttndeb 
Age  Groups  for  whole  period.  1900  to  1907. 


Age  Groups. 

-ij. 

-10. 

-15. 

-20. 

-2b. 

-30. 

-35. 

-40. 

-45. 

-50. 

-55. 

-60. 

-65. 

-70. 

Over  70. 

Total. 

Attacks 

16 

38 

58 

49 

59 

54 

38 

42 

33 

30 

12 

12 

8 

3 

1 

453 

Deaths   

10 

21 

24 

20 

21 

24 

15 

17 

10 

13 

9 

5 

3 

2 

1 

i:i5 

Age  not  noted  in  11  cases  (attacks). 


24 


TABLE  VI. — Showing  Sex  Incidence  and  Mortality. 


1900. 

1901. 

1902. 

1903, 

1904. 

1905. 

1906. 

1907. 

Total. 

Cases 

'Males   

114 

27 

63 

22 

29 

38 

25 

41 

359 

^Females  ... 

y 

i 

D 

18 

/ 

Q 

O 

Total  

136 

36 

91 

29 

35 

56 

32 

49 

464 

Deaths  ■ 

'  Males   

47 

11 

19 

15 

11 

21 

12 

14 

150 

^Feniales  ... 

10 

1 

14 

2 

1 

12 

0 

5 

45 

Total  

57 

12 

33 

17 

12 

33 

12 

19 

195 

METEOPOLITAN  AREA. 
Table  VII. — Showing  Monthly  Returns  of  Human  and  Rat  Plague  fob  the  Years  1900-1907. 


Month. 

Human  Plague. 

Rats  Examined. 

Rats  Infected. 

Per  cent.  Examined  Infected. 

January 

February 

March 

April 

May 

June 

July 

Auf<ust 

September 

October 

November 

December 


Totals  for  year 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

JSTovember 

December 


Totals  for  year 


1900. 


13 

5 

38-46 

3 

4 

3 

75-00 

11 

1 

8 

46 

15 

32-60 

la 

110 

21 

19-00 

4 

109 

24 

22  02 

a 

96 

15 

15-62 

4 

152 

7  ■ 

4-60 

4 

120 

2 

84 

56 

735 

90 

12-24 

190X. 

44 

"i 

/ 

48 

7 

169 

16 

9"47 

12 

163 

23 

14-10 

3 

121 

32 

26  45 

3 

144 

20 

13-89 

1 

136 

8 

5-88 

245 

1 

0-40 

1 

332 

273 

"i 

0  37 

1 

176 

36 

1,851 

101 

5-45 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Totals  for  year 


1 

236 

3 

1-27 

13 

246 

6 

2-44 

21 

156 

7 

4-49 

28 

337 

53 

15-73 

18 

143 

16 

11-19 

147 

12 

8-16 

109 

8 

7-34 

"l 

257 

1 

0-39 

387 

583 

527 

723 

82 

3,851 

106 

2-75 

25 


METROPOLITAiV  A'R:EK~coTttinued. 


p6r  CGnt  £xfl>initi6d  InfGCtf^d 

IS 

1,157 

1 

0-09 

"5 

725 

8 

1-10 

4 

1,678 

30 

1-79 

U 

OA 

i  DO 

4 

1,035 

15 

1-45 

D 

1,111 

918 

0 

voa 

1,219 

1,579 

1,260 

21 

14,153 

0'5;( 

2,220 

21 

0-95 

'5 

1,917 

3 

0-15 

2,528 

25 

0-99 

/ 

U  o4j 

11 

2,557 

89 

3-48 

1 

2,745 

150 

5-46 

1,468 

38 

2-59 

5 

1,162 

17 

1-46 

1 

1,556 

4 

0-26 

2,157 

1,456 

"e 

o'ii 

1,915 

2 

010 

30 

24,652 

380 

1-54 

Mouth. 


J  armary 

February 

Mnreh 

April 

May 

June 

Jixly 

August 

September 

October 

I^ovember 

Pecember 


Totals  for  year 


January 

February 

March 

April 

May 

J  une 

July 

August 

September 

October 

November 

December 


Totals  for  jeai- 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Totals  for  year 


4 
16 
2 
1 
4 
1 
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X905. 

1,572 
2,1^7 
2,217 
1,561 
1,766 
798 
892 
935 
1,382 
1,270 
1,019 
1,181 


16,780 


5 
59 
48 
3 
7 
5 
1 


0-32 
2-69 
2-17 
0-19 
0-40 
0-62 
O'U 


0-10 


129 


0-77 


1006. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Totals  for  year 


1,031 

1 

0-09 

1,203 

6 

0-50 

'2 

1,488 

6 

0-40 

2 

1,312 

3 

0-24 

2 

1,448 

5 

0-34 

2 

1,461 

6 

0-41 

567 

2 

0-35 

718 

8 

112 

364 

522 

i" 

0-19 

"2 

795 

1 

1,286 

16" 

6-78 

11 

12.195 

48 

0-40 

January 

February 

March 

April 

May 

June 


21 

1,249 

4 

3 

1,574 

6 

3 

1,751 

1 

4 

1,494 

5 

4 

1,997 

3 

1 

2,314 

3 

36 

10,379 

22 

0-32 
0-38 
0-06 
0-33 
0-15 
013 

0-21 


26 


I 

r 

£•1 

11 


C5      I  : 

00       I  • 

:  CO 

5<I           :                 IM       rH                 CO  rH 

t-.  cr> 

to  1 

.        :              m      -H                       ^              «  r- 

■*  w 

«  1 

:      :          ^    ^            ^    -            :  S 

at 

:     ^  oo 

^  1 

 :  :  "  :       I              .  ^ 

CO  1 

:      :            ;    ^            ■      :            :  ^ 

M  : 

<M  1 

:              r-l  -q 

-  1 

-                               .          ;                                                                                r-  (N 

'S.  'ft 


1  s 


o 

a 

o 

•cs 

'S, 

pa 

b3 

i  S 

O  O 

"a,  '3. 

pa  pq 


27 


METROPOLITAN  AEEA— 1900-1907. 


TABLE  IX. — Showing  Monthly  Analysis  of  E.ats  and  Mice  Destroyed,  Examined,  and  Infected. 


1900. 

1901. 

Month. 

Destroyed. 

Examined. 

Infected. 

Month. 

Destroj'ed. 

Examined. 

Infected. 

Rats. 

Mice. 

Rats. 

Mice. 

Eats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Jiice. 

January 

February 

March 

April 

May 

June 

July 

August 

September  ... 
October 
November 
December 

Totals  for  Year 

No  record  kept. 

Ditto. 

'  13 
4 
1 

46 
110 
109 

96 
153 
120 

84 

3 

"is 

21 
24 
15 
7 

... 

.January 

February   

March   

A  pril   

May   

June   

J  uly   

August 

September  

October   

November  ... 
December  ... 

Totals  for  Year  . . . 

No  record  kept. 

Ditto. 

44 

"'48 
169 
163 
121 
144 
136 
245 
332 
273 
176 

"ie 

23 
32 
20 
8 
1 

"l 

735 

90 

1,851 

101 

1902. 

1903. 

Month. 

Destroyed. 

Examined. 

Infected. 

Month. 

Destroyed. 

Examined. 

Infected. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

.January 

February 

March 

April 

May 

June 

.July 

August 

September  ... 
October 
November 
December 

Totals  for  Year 

o  . 

V  C 

5?; 

255 
704 
741 
9.52 
797 
1,222 

o" 
P 

236 
248 
1.56 
337 
143 
147 
109 
257 
387 
583 
527 
723 

::: 

3 
6 
7 
53 
16 
12 
8 
1 

•January   

February  ... 

March   

April   

May   

June   

July   

August   

September  

October   

November  ... 
December  

Totals  for  Year ... 

1,662 
1,428 
3,863 
2,251 
1,305 
1,753 
1,428 
1,.340 
4,095 
1,261 
1,860 
1,620 

"30 
10 

"97 
30 

"17 

1,157 
718 
1,674 
1,226 
1,035 
1,2'.;3 
1,111 
918 
952 
1,219 
1,579 
1,260 

"'  7 
4 

1 
7 
29 
20 
15 
6 

"4 

"1 
1 

4,671 

3,851 

106 

23,866 

184 

14,142 

11 

82 

2 

1904. 


1905. 


Month. 

Destroyed. 

Examined. 

Infected. 

Month. 

Destroyed. 

Examined. 

Infected. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

January   

2,397 

2,220 

21 

.January   

2,734 

522 

1,242 

330 

5 

February   

3,000 

"276 

1,917 

3 

February   

3,241 

816 

1,669 

518 

58 

"  "1 

March   

7,114 

7,448 

2,487 

"41 

25 

March   

3,730 

660 

1,703 

514 

48 

April   

2,879 

3,662 

1,784 

1,187 

25 

April   

2,453 

362 

1,248 

313 

3 

May   

2,850 

1,999 

1,604 

953 

86 

"3 

May   

2,635 

402 

1,424 

342 

7 

•June 

3,278 

2,217 

1,684 

1,061 

1.50 

June   

1,379 

448 

549 

249 

5 

July   

1,597 

1,260 

1,141 

327 

38 

July   

1,.380 

268 

697 

195 

1 

August   

1,0.31 

317 

873 

289 

17 

August   

1,473 

325 

753 

182 

September   

1,679 

286 

1,363 

193 

4 

September  

1,783 

469 

1,102 

280 

October 

3,172 

354 

1,780 

371 

October 

1,871 

359 

1,035 

235 

November   

1,941 

322 

1,204 

252 

6 

November  

1,497 

388 

845 

174 

"1 

December   

3,109 

378 

1,626 

289 

2 

December  ... 

1,811 

369 

1,016 

165 

Totals  for  Year  ... 

34,047 

18,519 

19,689 

4,963 

377 

3 

Totals  for  Year  . . 

25,987 

5,388 

13,283 

3,497 

128 

1 

1906. 

1907. 

Destroyed. 

Examined. 

Infected. 

Destroyed. 

Examined. 

Infected. 

Month. 

Month. 

Rats. 

Mice. 

Rats. 

[Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

Rats. 

Mice. 

J  anuary 

1,608 

242 

895 

136 

1 

J  anuary   

1,773 

104 

1,164 

85 

4 

Februarj' 

1,794 

188 

1,105 

98 

6 

February   

2,306 

243 

1,436 

138 

6 

March   

2,251 

389 

1,248 

240 

6 

March   

2,633 

219 

1,593 

158 

1 

April   

1,865 

385 

1,142 

170 

3 

A  pril   

1,808 

204 

1,322 

172 

5 

May   

2,-323 

271 

1.311 

137 

5 

May   

2.289 

228 

1,794 

203 

3 

•June   

2,063 

277 

1,317 

144 

6 

J  une   

2,626 

375 

1,945 

369 

3 

July   

600 

108 

467 

100 

2 

July   

August   

908 

108 

634 

84 

8 

A  ugust   

September   

535 

45 

332 

32 

September  

October 

708 

98 

447 

75 

"1 

October   

November   

956 

83 

729 

66 

November  

December   

1,720 

122 

1,220 

66 

"io 

December  

Totals  for  Year  ... 

17,331 

2,316 

10,847 

1,348 

48 

Totals  for  Year ... 

13,435 

1,373 

9,254 

1,125 

22 

28 

Metropolitan  aeea— Brisbane,  i904. 


TABLE  X. — Showing  Weekly  Analysis  of  Eats  and  Mice  Examined,  Destboyed,  and  Infected,  1904. 


For  Week  ending — 

Rats 
£  x.  ti  HI  lu.  6  d . 

Mice 
ExRinined. 

Bats  not 
EXiiniined. 

Mice  not 
Examined. 

Rats  and 

Mice 
Destroyed. 

Bats 
Infected . 

Per  Cent. 

Mice 
Infected. 

Per  Cent. 

9  J anuary   

519 

15 

534 

1 

0192 

16  „   

498 

24 

522 

1 

0  201 

23  „   

513 

21 

534 

6 

1-170 

30  „   

690 

17 

707 

13 

1-884 

6  February   

506 

42 

548 

13      „  ...   

471 

34 

505 

"  1 

0-210 

20  ,,   

395 

27 

422 

1 

0-253 

27  ,  

463 

462 

"'  8 

933 

5  March   

462 

1,251 

560 

2,273 

4 

0-866 

12  „   

495 

9 

1,477 

1,593 

3,574 

3 

0-606 

19  ,,   

436 

38 

1,020 

1,777 

3,271 

5 

1-146 

26  „   

524 

196 

1,202 

1,975 

3,897 

4 

0-763 

2  April   

9  ,,   

368 

186 

916 

1,585 

3,055 

10 

2717 

362 

247 

401 

482 

1,492 

4 

1105 

16  „   

413 

249 

241 

684 

1,587 

7 

1  -697 

23  „   

446 

299 

231 

739 

1,715 

3 

0-673 

30  „   

508 

345 

140 

417 

1.410 

11 

2-165 

7  May   

443 

237 

215 

221 

1,116 

15 

3  386 

14  ,,   

391 

222 

345 

331 

1,289 

12 

3-069 

0*812 

21  „  

355 

246 

263 

328 

1,192 

15 

4-225 

2 

28  „■'■-.".  

327 

121 

224 

224 

896 

27 

8-257 

0-613 

4  June   

444 

163 

289 

244 

1,140 

80 

18-018 

1 

11  ,,   

458 

129 

297 

250 

1,134 

28 

6111 

18  „   

583 

221 

277 

277 

1,358 

36 

6-175 

25  „   

380 

208 

251 

279 

1,118 

9 

2-368 

30  ,,   

209 

163 

178 

.352 

902 

14 

6  -699 

9  July   

380 

100 

150 

523 

1,1.53 

27 

7-105 

16  ,,   

436 

62 

188 

463 

1,149 

4 

0'917 

23  „   

181 

79 

20 

2*<0 

*> 

1-105 

30  ,,   

190 

33 

52 

275 

5 

2-632 

6  August   

236 

30 

15 

281 

12 

5-085 

13  ,,   

205 

69 

32 

306 

2 

0-976 

20   

149 

98 

51 

34 

332 

27      ,,           ...  1  

180 

42 

31 

253 

1 

3  September  ...   

223 

76 

47 

"'  2 

348 

3 

1-346 

10  „   

233 

35 

68 

336 

2 

0-858 

17  „   

331 

37 

71 

9 

448 

24      ,,  ...   

355 

28 

125 

4 

512 

0-279 

1  October 

394 

145 

78 

<) 

626 

1 

8  „   

454 

141 

240 

1 

836 

15  „   

300 

42 

98 

10 

450 

99 

OoD 

1  1 

i  L 

1  91  ii 

29  „   

381 

96 

310 

1 

76S 

5  November  

296 

36 

170 

5 

507 

12  „   

309 

58 

168 

28 

563 

'  '  3 

0-971 

19  „   

163 

62 

143 

12 

380 

2 

1-233 

26  „   

304 

57 

188 

9 

558 

1 

0-329 

3  December"  .. 

469 

90 

236 

35 

830 

10  „   

554 

40 

255 

22 

871 

17  ,  

368 

91 

657 

28 

1,144 

'  '  2 

0-598 

24  „   

229 

39 

299 

22 

589 

31   

194 

74 

159 

2 

429 

19,689 

4,963 

14,358 

13,556 

52,566 

377 

1-915 

3 

0-060 

Cost  of  rat  destruction   £3,019  198.  lOd. 


Species. 

Mus.  decumanus    309 

Mus.  Alexandrinus  ...       ...       ...       ...       ...       ...       ...       ...       ...  32 

Mus.  rattus    31 

Mus  musculus,  and  no  given       ...    8 


Total 


380 
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METEOPOLTTAN  AREA— BRISBANE,  1905. 
TABLE  XI. — Showing  Weekly  Analysis  or  Rats  and  Mice  Destroyed,  Examined,  and  Infected. 


For  Week  Ending 


7  January 

14  „ 
21 

28  „  , 
4  February 

11  „ 

18 

25 

4  March 

11 

18 
25 

1  April 
8 

15 

22  „ 
29 

6  May 
13  „ 

20  „ 
27  „ 

3  June 
10 

17 
24 
30 

8  July 

15  „ 
22 

29 

5  August 
12 

19  „ 
26 

2  September 

9  » 
16 

23  „ 
30 

7  October 
14 

21  „ 
28 

4  November 

11  „ 
18  „ 
25 

2  December 

9  n 

16 
23 
30 


g 

Eats 
Examined. 

Mire 
ExHmini  d. 

Rats  not 
Examined. 

Mii^e  not 
Examined 

Rats  and 

Mice 
Destroyed. 

Rats 
Infected. 

Per  Cent. 

Mice 
Infected. 

Per  Cent. 

260 

79 

390 

52 

781 

2 

0-769 

306 

119 

352 

109 

886 

2 

0-6.54 

315 

33 

375 

17 

740 

1 

0  314 

271 

311 

14 

(i83 

364 

100 

31(i 

3 

783 

"  8 

2-198 

"'  1 

1000 

410 

126 

391 

117 

1,044 

12 

2-927 

398 

336 

98 

987 

13 

3-267 

4.59 

122 

472 

63 

1,116 

17 

3-704 

.501 

137 

546 

57 

1,301 

24 

4-278 

398 

94 

462 

13 

!)(;7 

23 

5-779 

268 

72 

443 

23 

806 

6 

2-2.39 

352 

173 

431 

50 

1,006 

3 

0-852 

379 

98 

339 

21 

837 

215 

53 

259 

11 

559 

2 

0816 

297 

90 

272 

4 

663 

1 

0-337 

334 

81 

417 

17 

849 

245 

56 

LSI) 

14 

.501 

546 

66 

311 

13 

939 

215 

58 

253 

27 

553 

1 

0-465 

232 

56 

102 

17 

407 

1 

0-431 

217 

130 

367 

3 

717 

3 

1-382 

304 

63 

296 

23 

C86 

3 

0-987 

107 

58 

125 

33 

323 

135 

53 

1.50 

52 

390 

1 

0-741 

128 

50 

303 

.39 

520 

3 

1562 

89 

57 

138 

54 

338 

161 

46 

1.53 

18 

378 

1 

0-606 

154 

35 

166 

28 

383 

135 

36 

115 

14 

300 

224 

68 

217 

11 

520 

1.52 

73 

204 

39 

168 

114 

23 

147 

24 

308 

132 

34 

163 

39 

368 

257 

.3(; 

156 

25 

471 

214 

51 

126 

32 

423 

255 

34 

183 

48 

520 

217 

43 

126 

23 

409 

252 

126 

172 

56 

606 

285 

52 

1.56 

48 

.541 

240 

51 

172 

15 

478 

354 

81 

194 

26 

655 

213 

47 

199 

46 

.505 

169 

45 

199 

21 

434 

181 

39 

164 

37 

421 

213 

42 

112 

83 

450 

1!)2 

40 

175 

50 

457 

203 

35 

170 

48 

456 

185 

42 

144 

21 

392 

"'  1 

0-.541 

3S8 

69 

1.3S 

48 

643 

235 

29 

175 

68 

507 

190 

30 

226 

61 

507 

1.33 

24 

210 

23 

390 

13,283 

3,497 

12,699 

1,896 

31,375 

128 

0-887 

1 

0-029 

Cost  of  rat  de.struction                           ...       ...                         d£l,932  6s.  7d. 

Species. 

Mus  (iecunianus         ...       ...       ...       ...       ...       ...       ...       ...        ...  87 

Mus  Alexandrinus    ...       ...       ...       ...       ...       ...       ...       ...       ...  1 

Mus  rattus                          ...       ...      40 

Mus  niusculus  ...       ...       ...       ...       ...       ...       ...       ..        ...       ...  1 

129 
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METROPOLITAN  AREA— BEISBANE,  1906. 


TABLE  XII. — Showing  Weekly  Analysis  or  Rats  and  Mice  Destboyed,  Examined,  and  Infected. 


For  Week  Ending  - 

Rats 
Examined. 

Mice 
Examined. 

nata  not 
Examiued. 

Mic6  not 

Rats  and 

Mice 
Destroyed . 

R'lts 
Infected. 

Per  Cent. 

Mice 
Infected. 

Per  Cent. 

6  January   

163 

26 

164 

19 

372 

13  ,,   

222 

41 

216 

22 

501 

20  „   

172 

32 

163 

28 

395 

27  „   

3  February   

240 

20 

126 

23 

409 

176 

24 

110 

30 

340 

1 

6-57 

10  ,,   

308 

23 

199 

20 

550 

5 

1-62 

17  „   

322 

28 

138 

17 

505 

1 

0-31 

24  „   

283 

21 

188 

14 

509 

3  March   

235 

45 

196 

32 

508 

10  „ 

217 

56 

196 

36 

505 

4 

i-84 

17  „   

251 

48 

274 

43 

616 

2 

0"80 

24  „   

324 

44 

238 

39 

645 

31  „   

7  April   

335 

63 

197 

22 

617 

316 

66 

178 

63 

622 

2 

0'63 

14  „   

186 

26 

231 

64 

507 

1 

0-5i 

21  ,,   

274 

34 

149 

33 

490 

28      „  ...   

5  May   

316 

34 

133 

45 

528 

217 

49 

196 

55 

.617 

6 

2 '30 

12  „   

326 

31 

190 

28 

575 

19  ,,   

324 

23 

193 

25 

.565 

26  „   

285 

33 

359 

14 

691 

2  June   

282 

27 

212 

39 

560 

9  „   

420 

49 

223 

36 

728 

5 

1-19 

16  ,,   

286 

29 

137 

39 

491 

23  ,,   

339 

22 

149 

15 

525 

30  ,,   

7  July   

200 

28 

131 

26 

385 

1 

0'50 

53 

21 

27 

4 

105 

14  „   

100 

37 

31 

0 

168 

21  „   

174 

20 

35 

3 

232 

1 

0-57 

28  „   

118 

18 

37 

1 

174 

4  August   

88 

11 

49 

3 

151 

6 

5 '68 

11  „   

63 

10 

41 

1 

115 

2 

3'17 

18  „   

201 

20 

87 

16 

323 

1 

0'50 

25  „   

1  September  

8  ,,   

166 

28 

55 

5 

254 

1 

0'60 

157 
98 

20 
11 

51 
54 

0 

8 

228 
171 

15  „   

73 

2 

53 

3 

131 

22  „   

100 

5 

44 

2 

151 

29  „   

42 

12 

42 

0 

96 

4  October   

113 

7 

45 

13 

178 

13  „   

76 

19 

70 

0 

165 

1 1 

ti 
o 

27  „   

144 

11 

77 

0 

232 

"i 

'6'-75 

3  November   

75 

17 

36 

4 

132 

10  ,,   

111 

23 

39 

5 

178 

17  „   

154 

8 

43 

0 

205 

24  „   

104 

17 

20 

3 

144 

1  December   

395 

32 

133 

16 

576 

8  „   

238 

8 

64 

3 

313 

2 

0-84 

15  „   

236 

5 

83 

0 

324 

1 

0-42 

22  ,  

357 

13 

113 

1 

484 

4 

1-12 

31  „   

319 

25 

218 

46 

608 

3 

0-90 

10,847 

1,348 

6,484 

968 

19,647 

48 

0-44 

Cost  of  rat  destruction    £1,069  10s.  7d. 

Species. 

Mus  dccumanus         ...       ...       ...       ...       ...       ...       ...       ...       ...  16 

J[lus  Alexandrinus    1 

Mus  rattus       ...       ...       ...       ...       ...       ...        ..       ...       ...       ...  31 


48 
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METROPOLITAN  AEEA— BRISBANE,  1907. 


Table  XIII. — Showing  Wefkly  Analysis  of  Eats  and  Mice  Examined,  Desteoyed,  and  Infected. 
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1 
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4l  1 

1 « 
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Z14 
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li 

rO( 

1 
1 

0-24 

iO        It              ...         ...  ... 

•iO 

1 

-LOO 

1  9 

f%ol 

OZ 

OU 

041! 

30  „   

386 

41 

429 

5 

861 

6  April   

2:6 

44 

102 

17 

419 

13  „   

263 

41 

104 

0 

408 

"  2 

076 

20 

315 

34 

115 

9 

X'1% 
■±1*1 

2 

0-64 

27                 '."  Z 

327 

41 

95 

4 

467 

1 

0-30 

4  May   

35 

138 

802 

11  „   

388 

47 

122 

562 

"  1 

6 -25 

18  „   

380 

44 

92 

10 

526 

25  „   

291 

35 

1()5 

0 

431 

1  June   

313 

59 

113 

'} 

496 

"  2 

'6'64 

8  „   

396 

43 

63 

ri03 

1 

0-25 

15  „   

766 

205 

406 

1 

1,378 

22  „   

4-2 

54 

116 

2 

fi94 

"  1 

'ry-23 

30  „   

316 

62 

91 

2 

471 

1 

0-31 

Total  

9,254 

1,125 

4,181 

248 

14,808 

22 

0-23 

Total  cost  of  rat  destruction    ^903  15s.  2d. 

Species 

Mils,  decumanus     ...       ...       ...       ...       ...       ...       ...       ...       ...  13 

Mus.  Alexundrinus     2 

Mus.  rattus  ...   7 
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PART  II. 

B.— THE  INCIDENCE  OF  PLAGUE. 

I.-GEOGB,APHICAL  FEATURES. 

The  State  of  Queensland  comprises  the  north-eastern  portion  of  the 
continent  of  Australia.  It  extends  over  18  degrees  of  latitude  from  the  29th 
parallel,  which  divides  it  from  New  South  Wales,  to  within  11  degrees  of  the 
Equator.  The  area  of  Queensland  is  668,497  square  miles,  inhabited  by  little 
over  half  a  million  of  people,  the  estimated  population  on  the  30th  January, 
1905,  being  526,369  persons. 

Unlike  the  southern  States  of  New  South  Wales  and  Victoria,  whose 
commerce  passes  almost  exclusively  through  one  or  two  ports  only,  Queensland's 
coast  line  of  2,250  miles  presents  a  number  of  harbours,  which  have  become  the 
sites  of  important  towns- -Brisbane  (the  capital  of  the  State  and  most  southerly), 
Maryborough,  Bundaberg,  Gladstone,  Rockhampton,  Mackay,  Bo  wen,  Towns- 
ville.  Cairns,  Cooktown,  and,  at  the  extreme  point,  Thursday  Island. 

Queensland  has  a  variety  of  climate,  from  the  even  temperature  and 
comparatively  high  humidity  of  the  coast  to  the  extremes  of  summer  heat  and 
winter  cold  in  the  far  North-west. 

The  State  is  naturally  divided  into  coastal  and  inland  districts  by  a  range 
of  hills  which  run  nearly  parallel  to,  and  not  far  from,  the  coast;  separating  the 
eastern  from  the  western  waters,  and  supplying  the  source  of  numerous  rivers 
which  flow  eastward  to  the  sea. 

The  heat  of  the  summer  months  is  made  the  more  disagreeable  from  the 
moisture,  as  the  rains  of  Queensland,  unlike  the  more  southern  States,  prevail 
in  the  late  summer  months.  The  City  of  Brisbane  (latitude  27-2-  degrees  south, 
longitude  153  degrees  east)  is  situated  on  the  river  Brisbane,  about  20  miles  from 
its  mouth.  The  city  was  founded  in  1825,  and  covers  an  area  of  5-|  square  miles. 
The  population  on  the  31st  March,  1901,  wa,s  119,428  persons,  including  the 
suburban  districts  within  10  miles  of  the  General  Post  Office.  The  mean  tempera- 
ture of  Brisbane  for  the  year  is  68 '4  degrees,  the  relative  humidity  68  per  cent, 
(sat.  =  100),  the  mean  annual  rainfall  48  55  inches. 

II.- SANITARY  ADMINISTRATION. 

Prior  to  "The  Health  Act  of  1900,"  there  was  a  very  deficient  sanitary 
organisation.  The  then  existing  Central  Board  of  Health  was  without  legal 
power  or  a  fitting  administrative  head,  the  responsibility  of  plague  administration 
being  at  first  left  with  the  local  authorities. 

An  Order  in  Council,  of  4th  April,  1900,  provided  for  the  establishment 
of  "  Joint  Boards  for  the  Prevention  of  Infectious  Diseases,"  and  under  this 
lengthy  and  somewhat  incongruous  title  any  two  or  more  local  authorities  were 
empowered,  under  "  The  Health  Act  of  1884,"  to  act  together  for  the  purpose  of 
the  provisions  of  the  said  Act  relating  to  the  prevention  of  epidemic  diseases. 

Some  twenty  local  authorities,  within  a  radius  of  12  miles  of  Brisbane, 
were  combined  to  form  "  The  Metropolitan  Joint  Board."  This  Board,  in  addition 
to  all  other  powers  vested  in  it,  was  empowered  to  define  the  limits  of  any  locality 
which  was,  or  was  likely  to  be,  subjected  to  a  visitation  of  epidemic  or  infectious 
diseases;  to  provide  and  manage  hospitals  for  the  treatment  of  persons  affected 
with  such  disease;  to  arrange  for  house-to-house  visitation,  medical  aid  and 
accommodation,  and  the  promotion  of  cleansing  and  disinfection.  It  could  also 
take  such  action  generally  as,  in  its  opinion,  was  necessary  for  ensuring  the 
suppression  of  such  disease.  The  board  was  subsidised  by  the  Government  to 
the  extent  of  £1  for  £1  on  the  amounts  raised  by  precepts  levied  on  the  local 
governing  bodies  comprising  the  Joint  Board. 

The  outbreak  of  plague  in  Brisbane  in  1900,  and  the  scare,  alarm,  and 
excitement  of  the  populace,  even  at  a  name  whose  association  conjured  up  fearful 
visions  of  the  "  Black  Death"  of  the  Middle  Ages,  led  to  an  urgent  demand  for 
sanitary  reform,  and  the  passing  by  the  Legislature  of  "  The  Health  Act  of  1900  " 
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"  The  Health  Act  of  1900  "  consolidated  and  amended  prior  health  legisla- 
tion, and  provided  for  the  appointment  of  a  Commissioner  of  Public  Health  (a 
medical  practitioner  and  expert  in  sanitary  science),  who,  under  the  Mmister 
(the  Hon.  the  Home  Secretary),  was  charged  with  the  due  and  effectual  administra- 
tion of  the  Act.  Enlarged  and  decided  powers  were  conferred  upon  the 
Commissioner,  whose  "  Orders"  and  "  Regulations"  were  subject  to  approval  by 
the  Minister  (or  Governor-in-Council),  with  subsequent  appeal,  if  wished,  to 
Parliament  itself. 

On  the  1st  January,  1901,  I  took  up  my  duties  as  Commissioner  of  Public 
Health. 

The  organisation  called  into  existence  by  ''The  Health  Act  of  1900"  was 
speedily  developed.  In  accordance  with  the  provisions  of  the  Act,  a  new  Central 
Board  of  Health  was  formed,  consisting  of  five  members,  three  being  medical 
practitioners,  one  member  having  experience  of  local  government,  and  one  a 
representative  of  commerce  and  trade. 

The  duties  of  the  new  Central  Board  of  Health  were  purely  of  an  advisory 
character,  without  administrative  or  executive  powers :  the  powers,  duties,  and 
liabilities  previously  vested  in  or  imposed  upon  the  old  Central  Board  being  now 
imposed  ujDon  and  executed  by  the  Commissioner.  The  Governor-in-Couucil 
also  appointed  such  health  officers  and  sanitary  inspectors,  together  with  the 
necessary  clerical  staff,  as  the  organisation  required. 

Regulations  for  the  notification  of  cases  of  plague  or  suspected  plague ; 
isolation  of  the  patient,  premises,  or  vessel;  removal  of  patients  to  hospital; 
detention  of  suspected  persons;  destruction  of  buildings  and  things;  disinfection 
and  cleansing  of  premises;  curative  treatment  of  patients;  control  and  direction 
of  vessels  from  infected  ports;  inoculation  of  persons  as  a  preventive  against 
disease;  destruction  and  examination  of  rats;  and  the  establishment  of  special 
hospitals,  &c.,  were  issued  at  an  early  date  by  the  Commissioner,  and  enforced 
by  the  various  Joint  Boards  throughout  the  State. 

Memoranda  and  circular  letters  were  sent  to  all  medical  officers  of  health, 
health  officers,  medical  practitioners,  &c.,  detailing  the  symptoms  and  diagnostic 
features  of  plague,  together  with  directions  for  obtaining  and  forwarding  for 
bacteriological  examination  material  from  suspected  cases.  Handbills  were  also 
issued  by  the  Department  of  Public  Health  for  the  guidance  of  the  general  public 
as  to  the  manner  of  spread  and  the  danger  to  be  anticipated  with  regard  to  rats. 

The  mistake,  however,  of  multiplying  authorities  for  the  purpose  of  sanitary 
administration  soon  became  apparent  in  the  deficient  and  perfunctory  administra- 
tion of  the  "  Joint  Boards."  However  right  in  principle  as  a  method  of  sanitary 
administration  it  was  not  successful  in  practice ;  the  general  mode  of  procedure 
adopted  by  the  Joint  Boards  utterly  failing  to  cope  with  any  emergent  circum- 
stances. 

In  May,  1902,  the  Commissioner  of  Health  made  an  "  Order"  under  section 
19  of  ''The  Health  Act  of  1900,"  defining  an  "Infected  Area"  of  the  City  of 
Brisbane,  and  requesting  its  cleansing  by  the  Municipal  Council  and  the  Metro- 
politan Joint  Board.  The  "  Order"  directed  the  local  authority  to  do  its  duty  in 
the  matter  within  a  time  limited  by  this  Order.  A  gang  of  fifty  men  was  employed 
for  a  period  of  two  months,  during  which  time  some  3,000  loads  of  filth  and 
rubbish  were  removed  from  the  area,  and  either  jettisoned  at  sea  or  destroyed  by 
fire.  Immediately  following  this  special  cleansing,  a  notable  decrease  in  the 
number  of  cases  of  plague  was  observed.  From  28  cases  in  April,  and  18  in  May, 
1902,  no  further  case  (with  the  exception  of  one  sporadic  case  in  x\ugust)  occurred 
till  the  8th  February,  1903 — a  quiescent  period  of  nearly  nine  months. 

The  overlapping  of  sanitary  jurisdiction  continued,  however,  to  exist,  and 
it  soon  became  evident  that  the  work  of  the  Commissioner  in  plague  matters  would 
be  enhanced  in  efliciency  and  diminished  in  friction  were  the  powers  concentrated 
and  consolidated  in  the  one  Central  Health  Authority. 

On  19th  September,  1902,  the  Government  decided  to  rescind  the  Order- 
in-Council  of  April,  1900,  and  the  Metropolitan  Joint  Board  and  other  Boards 
constituted  under  similar  orders  throughout  the  State  were  abolished.  The 
administration  of  the  Plague  Regulations  was  transferred  from  the  control  of 
C 
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these  local  gcverning  bodies  to  the  Commissioner  of  Public  Health.  Recognising 
that  plague  was  a  disease  affecting  the  whole  State,  the  Government  decided  to 
undertake  the  whole  cost  of  the  work  of  administration  and  prevention,  rather 
than  leave  it  to  the  less  effective  means  at  the  disposal  of  the  local  authorities. 
In  all  the  more  important  towns,  and  at  all  the  ports  of  the  State,  a  Health  Officer, 
acting  as  the  deputy  of  the  Commissioner,  was  appointed  for  the  proper  execution 
of  the  Regulations. 

The  following  is  a  brief  scheme  of  action  adopted: — 

1.  Notification  of  all  cases  of  plague,  or  suspicious  cases  of  plague,  to 

the  Commissioner  and  the  local  Health  Officer. 

2.  Investigation  of  the  case  by  the  local  Health  Officer. 

3.  Bacteriological  examination  of  "  specimens"  by  the  Health  Officer 

and  the  Government  Bacteriologist. 

4.  Isolation  of  patient  in  the  Plague  Hospital. 

5.  Supervision  of  "  original "  contacts  during  the  incubation  period 

(segregation  now  aoandoned  except  in  cases  of  pneumonic  plague, 
or  other  cases  with  pulmonary  symptoms). 

6.  Disinfection  of  infected  premises,  clothing,  bedding,  &c. 

7.  Cleansing  9.nd  disinfection  of  infected  areas. 

8.  Destruction  of  rats. 

9.  Bacteriological  examination  (daily)  of  rats. 

10.  Gratuitous  supplies  of  curative  serum  to  Health  Officers  and  staffs 

of  general  hospitals. 

11.  Protective  inoculation. 

12.  Inspection  of  areas  for  detection  of  nuisances. 

13.  Dissemination  of  literature  on  plague  among  Medical  Officers  of 

Health,  medical  practitioners,  local  authorities,  and  the  public 
generally. 

14.  Fumigation  of  coastal  vessels  while  empty. 

15.  Shipping  regulations  relating  to  the  berthing  of  vessels  from 

infected  ports.  Gratuitous  supplies  of  rat  poison  and  disinfectants 
to  the  local  authorities. 

Acting  in  the  spirit  and  letter  of  the  Venice  and  Paris  Conventions,  to 
which  the  State  was  a  signatory,  the  Government  of  Queensland  has  always  given 
the  fullest  information  to  the  other  States  of  the  Commonwealth  and  to  the 
authorities  a(:»road,  and  made  public  the  fact  as  to  the  existence  of  plague  in 
man  or  rats  within  the  State.  The  routine  method  of  notification  and  I'ieport 
instituted  reduced  the  chances  of  diagnostic  error  to  a  minimum.  The  procedure 
adopted  in  Brisbane  was  as  follows: — 

Immediately  on  receipt  of  information  of  suspicions  illness,  the  Health 
Officer  to  the  Department  was  despatched  to  visit  the  case,  and  examine  it 
clinicaliy,  and  in  consultation  with  the  medical  practitioner  in  attendance  if  the 
latter  so  desired.  "  Specimens"  from  the  affected  gland,  blood,  or  sputum,  as  the 
circumstances  indicated,  were  taken ;  cover  preparations  of  part  of  this  material 
were  made,  and  the  remainder  forwarded  to  the  Government  Bacteriologist,  who 
also  examined  independently  a  smear  preparation  and  inoculated  a  serum  tube  and 
a  guinea-pig.  The  results  of  the  clinical  and  immediate  bacterioscopic  examina- 
tions were  embodied  in  a  report  to  the  Commissioner,  to  which  the  subsequent 
reports  on  culture  and  animal  inoculation  were  appended.  A  diagnosis  of  plague 
having  been  arrived  at,  the  patient  was  taken  to  the  Plague  Hospital  and 
arrangements  made  for  the  necessary  disinfection  and  cleansing  of  the  I'oom  from 
which  the  patient  was  removed,  together  with  an  active  search  for  rats  on  the 
dwelling-house  and  the  place  of  business. 

All  nuisances  within  the  meaning  of  the  Health  Act,  or  sanitary  defects, 
observed  on  the  premises  by  the  staff'  inspector  were  reported  to  the  local  authority 
concerned. 
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In  March  of  1903,  a  special  crusade  was  directecl  against  the  rats  of 
Brisbane,  which  had  at  that  time  increased  in  large  numbers.  A  departmental 
gang  of  120  men  was  engaged  to  carry  out  the  work  of  destruction  within  the 
Metropolitan  Area.  The  work  extended  over  a  period  of  six  weeks;  a  permanent 
gang  of  18  men  being  subsequently  employed  during  the  rest  of  the  year.  In 
all,  some  24,050  rats  were  collected;  14,153  rats  were  examined  bacteriologically, 
of  which  latter  84  were  found  to  be  plague-infected.  The  actual  number  of 
rats  destroyed  by  the  ga.ngs  was  out  of  all  proportion  to  the  number  collected  for 
examination,  and  it  was  difhcult  to  estimate  the  effect  on  the  rat  population  which 
had  been  produced.  After  taking  poisoned  baits,  rats  retired  to  their  holes  or 
hiding  places  to  die,  and  it  is  obvious  that  the  actual  number  of  rats  killed  by 
householders  would,  if  added  to  the  total  actually  gathered  by  the  gang,  materially 
increase  the  grand  total. 

Special  cleansing  and  rat-destruction  operations  were  also  carried  out  at 
Townsviile  and  other  places  with  excellent  results.  Specimens  of  rats — infected 
and  healthy — were  collected  from  Brisbane,  Townsviile,  Rockhampton,  Bunda- 
berg,  Gladstone,  Ipswich,  &c.,  and  referred  to  the  Director  of  the  Queensland 
Museum  (Mr.  C.  de  Vis)  for  purposes  of  identification  and  classification. 

Several  hundred  fleas  captured  on  the  rats — infected  and  healthy — were 
also  referred  to  the  Government  Entomologist  (Mr.  Henry  Tryon)  for  report  as 
to  then'  specific  identity. 

When  plague  again  made  its  appearance  in  Brisbane,  in  January,  1904, 
the  majority  of  the  early  cases  were  associated  with  the  handling  and  distribution 
of  produce.  An  "  Infected  Area,"  including  the  produce  and  grain  stores  of  the 
city,  was  declared,  and  a  systematic  inspection  and  cleansing  of  this  area  carried 
out. 

In  view  of  the  probability  of  contamination  of  old  and  used  produce  bags 
by  infected  rats,  some  61,600  bags  were  disinfected  in  the  Keck  apparatus  at  the 
Infectious  Disease  Hospital.  Statutory  notices  were  served  on  the  local  authority 
to  compel  owners  of  produce  and  grain  stores  to  provide  rat-impervious  floors,  and 
to  take  such  other  measures  as  would  effectually  prevent  the  access  or  harbourage 
of  rats  on  these  premises.  In  several  cases  new  produce  stores  were  erected,  old 
buildings  pulled  down  or  abandoned,  while  structural  defects  were  remedied  in 
the  majority  of  instances  aiid  the  premises  made  as  rat-proof  as  possible. 

During  the  months  of  February- July,  a  sum  of  £406  was  spent  by  the 
Government  in  capitation  fees;  6d.  apiece  being  offered  for  rats  and  3d.  for  mice. 

To  the  Department's  efforts  the  Brisbane  Municipal  Council  lent  ready 
co-operation,  but  the  indifference  and  apathy  of  a  certain  section  of  the  public, 
and  the  active  opposition  on  the  part  of  certain  prominent  members  of  the  local 
governing  bodies  justified  the  drastic  measures  the  Commissioner  found  it 
necessary  to  take  in  the  enforcement  of  his  cleansing  orders.  In  August,  1904, 
a  recrudescence  of  plague  occurred  in  South  Brisbane  and  threatened  to  assume 
serious  proportions.  An  "  emergency,"  under  section  20  of  the  Health  Act,  was 
declared  by  the  Commissioner.  Under  that  section  of  the  statute  the  Com- 
missioner may  exercise,  undertake,  and  perform  any  or  all  of  the  powers  and  duties 
vested  in  or  imposed  upon  a  local  authority  by  the  above  Act  or  its  Regulations ; 
all  costs  and  expenses  incurred  under  and  in  pursuance  of  the  provisions  of  this 
section  being  paid  by  the  defaulting  local  authority.  While  it  is  the  legitimate 
duty  of  the  Department  of  Public  Health  to  initiate  and  undertake  all  reasonable 
measures  of  plague  prevention,  it  is  the  duty  of  a  local  authority  under  the  Health 
Act  to  eliminate  all  conditions  affecting,  or  threa^tening  to  affect,  injuriously  the 
public  health  within  its  area ;  to  require  abatement  of  nuisances  existing  therein ; 
to  remove  filth  and  garbage  from  the  neighbourhood  or  premises ;  and  to  effect 
improvements  in  properties  specially  liable  to  rat-infestation. 

A  gang  of  fifty  men  was  employed  in  cleansing  and  rat-destruction  opera- 
tions in  the  South  Brisbane  Area  for  a  period  of  one  month,  the  departmental  gang 
being  increased  by  the  addition  of  thirty  men  employed  at  the  expense  of  the  local 
authority. 

In  all,  some  992  loads  of  rubbish  were  removed  or  burned ;  a  flock  mill 
(where  two  cases  of  plague  had  occurred)  with  its  contents  destroyed  by  fire; 
dilapidated  premises  condemned  or  renovated ;  the  breeding-places  of  rats  broken 
up,  and  the  disease-carrying  vermin  reduced  to  a  minimum. 
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As  on  former  occasions,  a  period  of  quiescence  followed  these  special 
cleansing  operations. 

On  the  14tii  eTune,  1905,  an  official  inquiry  was  held  by  the  Commissioner 
at  the  Municipal  Chambers,  Maryborough,  into  the  circumstances  of  an  outbreak 
of  plague  m  that  city.  The  details  of  the  epidemic  are  given  elsewhere  in  this 
Report. 

Most  imi3ortant  of  the  measures  taken  for  the  prevention  and  suppression 
of  the  outbreaks  of  plague  in  the  State  was  the  systematic  destruction  of  rodents. 
A  permanent  gang,  attached  to  the  Department,  of  from  ten  to  twenty  men — 
increased  to  lUO  as  occasion  required — has  been  employed  every  day  for  the  last 
four  years  in  laying  poisoned  baits,  trapping,  digging  out  burrows,  and  destroying 
the  habitual  haunts  of  the  rodents  within  the  Metropolitan  Area.  Rat-catchers 
also  have  been  permanently  employed  by  the  Government  at  every  port  and 
important  town  throughout  the  State. 

A  large  percentage  of  all  the  rats  collected  in  the  Metropolitan  Area  were 
examined  daily  at  the  Bacteriological  Institute,  and  a  daily  report  thereon 
submitted. 

Capitation  fees  of  6d.  each  for  rats,  and  3d.  for  mice,  have  been  offered 
from  time  to  time  at  various  places  in  the  State  where  plague  has  made  its 
appearance. 

A  great  variety  of  rat  poison  has  been  tried  at  periods  with  varying 
success;  phosphorous  with  a  basis  of  glucose,  syrup,  and  flour  giving  the  best 
results.  The  preparation  was  spread  on  thin  small  squares  of  bread,  and  made 
attractive  with  the  addition  of  the  oils  of  rhodium  or  aniseed. 

Cultures  of  Danysz  rat  virus  were  obtained  and  used  during  the  year 
1905,  but  without  any  useful  results  being  attained.  In  1906  and  again  in  1907 
fresh  supplies  of  the  Danysz  bacillus  were  secured,  as  also  cultures  of  the  rat 
virus  of  Laroclie  and  the  "  Azoa"  rat  virus.  On  these  occasions,  as  mentioned 
elsewhere,  the  results  obtained  were  fairly  satisfactory. 

In  connection  with  rat  destruction,  it  must  be  remembered  that  the  spread 
of  tlie  disease  by  rats  was  a  fact  which  only  received  general  recognition  subsequent 
to  the  enactment  of  "  The  Health  Act  of  1900."  While  it  is  the  duty  of  the  Health 
Department  to  act  as  a  thinking,  collating,  and  initiating  body,  it  is  also  the 
duty  of  the  State  Health  Authority  to  compel,  where  necessary,  the  remedying 
of  sanitary  evils  produced  by  local  inefficiency  and  apathy. 

In  March  of  1906,  regulations  for  the  better  prevention  of  plague  by  rats 
were  made  by  me,  and  approved  by  the  Governor  in  Council.  It  is,  however, 
necessary  to  make  certain  amendment  of  "  The  Health  Act  of  1900,"  to  meet  the 
newly  recognised  danger.  Until  such  legislation  can  be  passed  empowering 
local  authorities  to  prosecute  occupiers  or  owners  of  premises  for  allowing 
conditions  favourable  to  infestation  by  rats  to  occur  and  continue  upon  their 
premises,  it  is  imperative  that  the  Health  Department  should  still  continue  to 
shoulder  the  responsibility  entrusted  to  it. 

A  Metropolitan  Building  Act,  or  its  provision  included  in  an  amending 
Health  Statute,  is  urgently  needed. 

With  regard  to  quarantine  efforts  at  prophylaxis,  it  may  be  said  that  the 
Plague  Regulations  have  not  come  up  to  what  was  expected  of  them  by  the 
delegates  to  the  Australian  Intercolonial  Plague  Conference  of  1900.  Next  to 
the  beneficial  efforts  of  such  Regulations,  the  extent  to  which  they  may  hamper 
the  trade  and  commerce  of  the  port  must  be  considered.  The  rigorous  and  one- 
sided measures  adopted  by  one  of  the  States  of  the  Commonwealth,  whilst  not 
ensuring  the  protection  against  plague  anticipated,  did,  however,  inflict  heavy 
damage  on  interstate  commercial  relations.  The  proposed  federal  legislation  on 
quarantine  should  secure  that  uniformity  of  action  and  certainty  of  procedure  in 
the  administration  of  the  plague  (shipping)  regulations  of  the  various  States 
which,  up  to  the  present,  have  been  notoriously  absent. 

The  history  of  plague  epidemics  in  the  Old  World  repeats  itself  in  the  New, 
and  will  continue  to  do  so  as  long  as  human  nature  remains  what  it  is.  Prom 
terror  amounting  to  almost  panic  and  feverish  activity  on  the  part  of  local 
aufliorities  and  individuals  when  the  dread  disease  first  makes  its  appearance 
among  a  hitherto  uninfected  community,  there  arises  sooner  or  later  an  apathy, 
an  indifference,  an  inertia  produced  by  a  succession  of  epidemics  with  moderate 
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'death  rates.  This  policy  of  laissez-faire  on  the  part  of  the  local  governing  bodies 
seems  to  be  in  direct  proportion  to  the  activity  of  the  responsible  State  Health 
Authority.  While  the  Government  with  its  great  monetary  resources  should 
render  the  local  authorities  reasonable  assistance  in  the  efforts  of  the  latter  bodies 
to  prevent  cases  of  plague  spreading  within  their  areas,  there  is  a  line  to  be  drawn 
between  encouraging  local  bodies  or  individuals  to  be  sanitary  and  encouraging 
them  to  be  helpless.  Beyond  constant  complaint  by  householders  and  occupiers 
of  premises  of  rats  on  their  premises,  no  systematic  assistance  of  any  value  was 
given  to  the  Health  Department  to  cope  with  the  evil.  The  tendency  to  deny 
the  existence  of  plague  on  its  first  appearance  in  any  particular  place  is  a  world- 
known  fact.  The  opinion  that  the  disease  was  not  true  plague,  because  it  had 
not  manifested  the  epidemicity  characteristic  of  the  disease  in  India  and  the  East, 
has  been  freely  expressed  in  Brisbane  and  other  places  in  this  State,  and  this 
opinion  has  not  been  confined  to  the  ignorant,  notwithstanding  the  fact  that  the 
clinical  features,  the  pathological  appearances,  and  the  bacteriological  investiga- 
tions stamped  the  disease  undoubtedly  as  plague. 

A  Report  on  Plague  ui  Brisbane,  1901-1902,  was  published  by  Dr.  Halford, 
in  July,  1902;  and  Dr.  Baxter-Tyrie  has  supplemented  this  with  an  unofficial 
account  of  an  outbreak  of  plague  in  Queensland  during  1904,  published  in  "  The 
Journal  of  Hygiene,"  July,  1905.  An  attempt  has  been  made  to  collate  the 
results  of  1900,  but  the  executive  work  and  deficient  organisation  during  the  first 
year  of  plague  doubtless  militated  against  the  keeping  of  any  reliable  detailed 
accounts. 

All  the  patients  in  Brisbane  were  isolated  and  treated  at  the  "  Colmslie" 
Plague  HospitaJ,  situated  in  extensive  grounds  some  three  miles  distant  by  road 
from  the  city.  A  horse  ambulance  conveyed  the  patients  thither,  a  nurse  with 
experience  of  plague  accompanying  each  case. 


III— THE  INCIDENCE  OF  PLAGUE. 

The  circumstances  which  influence  individual  liability  to  plague  may  be 
conveniently  considered  under  the  following  headings: — 1.  Sex  Incidence;  2.  Age 
Incidence;  3.  Race  Incidence;  4.  Occupation  Incidence. 

1.  Sex  Incidence. — The  majority  of  writers  on  plague  agree  that  the 
sexes  appear  to  be  equally  afl'ected ;  and  it  will  be  interesting,  therefore,  to  call 
attention  here  to  the  proportion  of  males  affected  and  recorded  in  the  Queensland 
statistics  of  plague. 

The  disease  attacked  nearly  3^  times  as  many  males  (359)  as  females  (105). 
A  similar  incidence  was  observed  in  the  Sydney  'epidemic  of  1900,  the  male 
population  being  attacked  more  often  than  the  female  population  in  the  proportion 
of  about  4  to  1. 

The  nature  of  the  occupations  in  which  men  engage,  and  especially  those 
associated  with  the  food  trades  {see  "  Occupation  Incidence")  necessarily  expose 
men  to  relatively  greater  risk  of  contracting  plague  than  members  of  the  opposite 
sex,  whose  calling  or  duties  do  not  take  the  latter  into  so  ample  fields  for  its 
origin.  The  fairly  large  proportion  of  attacks  (64)  among  women  engaged  in 
household  and  domestic  duties,  including  female  servants  and  children  at  home, 
probably  finds  explanation  in  those  domiciliary  arrangements  which  make  the 
kitchen,  pantry,  and  loixler  peculiarly  attractive  to  rat  infestation. 

2.  Age  Incidence.—On  reference  to  Table  V.,  Part  I.,  showing  the 
number  of  attacks  and  deaths  distributed  under  various  age  groups,  it  will  be 
observed  that  the  heaviest  incidence  was  on  persons  between  the  ages  of  20  to 
35,  no  less  than  200  attacks  with  80  deaths  occurring  at  this  period  of  young 
a^ult  life.  Sixteen  attacks  with  10  deaths  occurred  under  5  years  of  ao-e  and 
tlie  figures  include  2  babies,  1  full-term,  who  died  shortly  after  birth,  the  mothers 
also  being  fatal  cases.  The  incidence  on  children  up  to  the  age  of  15  years,  112 
attacks  (24  peT  cent.),  with  55  deaths  (40  per  cent.),  is  noteworthy,  as  indicating 
ine  tact  that  though  the  prognosis  in  the  cases  of  children  is  thought  to  be  slightly 
Detter  than  m  the  case  of  adults,  the  diminished  susceptibility  to  attack  in 
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childhood  is  not  so  comparatively  small  as  many  observers  have  agreed.  Indeed, 
Hankin  ("The  Journal  of  Tropical  Medicine," "ist  February,  19U5,  p.  40)  draws 
special  attention  to  the  fact  that  some  outbreaks  of  plague  have  chiefly  attacked 
children ;  so  much  so,  that  the  disease  has  been  termed  "  Pestis  Puerorum." 

The  number  of  cases,  64  (46  buys  and  18  girls),  which  occurred  among 
"  school  children, '  as  shown  in  Table  IT,  Appendix  B,  Part  IT,  is  so  striking  a 
factor  that  some  explanation  is  needed  to  account  for  the  incidence  on  this  portion 
of  the  community.  The  sub-epidemic  of  plague  which  occurred  at  New  Farm,  a 
suburb  of  Brisbane,  in  January,  1907,  was  characterised  by  the  number  of  children 
at  school  ages  attacked.  Of  16  cases  which  occurred  within  the  "  infected  area,"  no 
less  than  11  were  school  children  (9  boys,  2  girls),  of  ages  from  8  to  14  years.  The 
first  7  cases  reported  were  all  schoolboys  at  home  for  the  holidays,  and  playmates 
in  constant  association  with  each  other  up  to  the  time  of  their  respective  illnesses. 
All  were  attacked  at  about  one  and  the  same  time,  and  as  mediate  infection  from 
one  case  to  the  other  did  not  occur,  there  was  apparently  one  source  of  infection 
common  to  them  all.  The  whole  10  cases  were  directly  associated  with  a  general 
and  fruit  store,  on  which  dead  rats  were  found  during  the  cleansing  operations. 
The  boys  had  been  known  to  frequent  a  dilapidated  shed  containing  produce  and 
horse  feed  in  the  rear  of  the  store,  and  a  clear  history  of  their  handling  dead  rats 
in  this  shed  was  obtained.  The  above  cases  do  not  include  another  schoolboy, 
aged  14,  living  in  the  same  district,  but  at  some  distance  from  the  "  infected  area," 
and  in  no  way  associated  with  it  or  any  of  the  children  mentioned  above,  who 
died  of  bubonic  plague  two  days  after  the  onset  of  his  illness  at  the  beginning  of 
the  outbreak  in  New  Farm,  on  16th  January,  1907.  Infection  in  the  latter  case 
was  traced  to  a  produce  store  in  the  city,  where  four  plague-infected  rats  had  been 
found  on  20th  and  23rd  December,  1906. 

Reference  will  not  be  made  again  to  the  incidence  of  plague  on  school 
children,  and  it  may,  therefore,  be  mentioned  here  that  the  majority  of  Queens- 
land children  attending  the  schools  go  barefooted  throughout  the  sum.mer  months. 
Cases  did  not  often  occur  during  the  periods  of  school  attendance,  but  at  times 
of  recess,  when  the  roving  habits  of  schoolboys  on  holiday  would  find  full  scope. 


3.  Race    Incidence. — On  the  31st  December,  1901,  the  coloured  alien 
population  of  the  State  was  as  follows : — 


Race. 

Population. 

Percentage  to  Total  Estimated 
Population. 

Chinese  ... 

Pacific  Islanders 

Japanese 

India  and  Ceylon 

Other  Asiatics  ... 

All  Other  Nationalities 

10,215 
9,951 
2,354 
1,311 
1,899 
480,214 

2-02 
1'97 
0-46 
0-26 

0-38 
94-91 

Total  Population 

505,944 

10000 

Exclusive  of  full-blooded  Aborigines. 


In  consequence  of  the  Pacific  Island  Labourers  Act  1901,  passed  by 
the  Commonwealth  Government,  some  3,295  Pacific  Islanders  or  kanakas  have 
been  repatriated  since  October  of  1906.  The  influence  which  is  exerted  on 
liability  to  plague  by  race  has  been  set  forth  in  the  statistical  data  furnished  in 
Table  III.,  of  Part  I.  The  incidence  on  other  races  than  whites  has  been  but 
slight,  the  Chinese  forming  by  far  the  largest  proportion.  The  total  number  of 
plague  cases  (all  races)  for  the  whole  State  during  the  period  of  1900  to  1907  was 
464,  with  195  deaths,  a  gross  fatality  of  42  per  cent. 

Included  in  the  above  are  22  cases  among  Chinese,  a  race  amongst  whom 
the  fatality  of  plague  is  usually  from  80  to  90  per  cent.,  and,  indeed,  in  our  own 
Chinese  cases  20  died  out  of  the  22  attacked.  If  these  and  other  aliens  (including 
2  aboriginals)  be  deducted,  the  corrected  death  rate  for  whites  is  38'9  per  cent. 

4.  Occupation  Incidence. — The  incidence  on  persons  employed  in  the 
produce  trade  and  the  spread  of  infection  by  grain,  fodder,  &c.,  has  already 
been  noticed.  The  superior  liability  of  dealers  in  grain  and  produce,  store 
employees,    grocers,    butchers,    fishmongers,    cooks,    hotel    servants,  stable- 
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men,  &c.,  to  contract  plague  may  be  attributed  to  the  circumstance 
that  the  above  and  others  associated  with  what  has  been  called  the 
"  Food  Trades,"  necessarily  come  into  closer  contact  with  rodent,  and  possibly 
insect  life.  The  fact  that  food  and  fodder  are  liable  to  be  contaminated  by 
infection,  and  are  likely  to  attract  rats  to  the  places  in  which  such  grain,  produce, 
and  foodstuffs  generally  are  stored,  receives  emphatic  corroboration  from  a  study  of 
the  lists  published  as  appendices  showing  the  occupations  of  the  persons  attacked, 
and  the  incidence  of  plague-infected  rats  on  the  business  premises.  Of  the  4Gi 
cases  recorded  in  connection  with  occupation,  it  will  be  observed  that  no  less  than 
166,  or  36  per  cent.,  were  directly  related  with  the  food  trades,  or  engaged  in 
pursuits  which  exposed  them  to  the  risk  of  infection  through  the  agency  of  rats. 

As  personal  communication  or  mediate  infection  was  not  observed  as  a  cause 
in  any  of  the  cases,  the  coming  into  contact  in  the  places  of  business  with  a  more 
or  less  large  number  of,  and  possibly  infected,  persons  may  be  at  once  dismissed 
as  an  explanation  of  the  prevalence  of  plague  among  this  section  of  the  trading 
community. 

Tiie  instances  to  which  attention  may  be  more  particularly  directed,  as 
affording  the  best  indication  of  the  amount  of  risk  incurred  by  persons  engaged 
111  the  produce  and  foodstuff's  trades  generally,  are  those  in  which  a  number  of 
cases  has  been  observed  to  occur  in  a  single  store  or  warehouse. 

The  Ipswich  (1905),  lAOckhampton  (1906),  and  New  Farm,  Brisbane  (1907), 
sub-epidemics  are  instances  in  point. 

The  circumstances  attending  these  outbreaks  were  briefly  the  following : — 
(1)  All  the  seven  patients  were  directly  associated  with  the  insanitary  produce 
store  at  Ipswich  in  May,  1905.  Dead  and  sick  rats  were  found  on  the  premises, 
a  dilapidated  shed,  a  week  before  the  outbreak.  (2)  Eight  cases,  with  four 
deaths,  occurred  at  one  warehouse  (stocking  foodstuff's,  but  no  produce),  situated 
in  East  street,  Rockhampton,  in  April,  1906.  Six  of  the  sufferers  were  employed 
at  the  warehouse,  and  the  seventh  (fatal)  and  eighth  cases  were  those  of  two 
schoolboys  frequenting  the  store,  and  w^ho  rode  in  the  cart  removing  rubbish  from 
the  premises  during  the  cleansing  operations.  Dead  and  sick  rats  were  found  on 
and  in  the  vicinity  of  the  warehouse  just  previous  to  the  outbreak.  (3)  Sixteen 
cases  of  bubonic  plague  occurred  in  January,  1907,  at  New  Farm,  Brisbane.  All 
the  cases  were  directly  associated  with  the  general  and  produce  store  where  the 
first  case  was  taken  from. 

In  view  of  the  fact  that  a  certain  class  of  the  community  is,  from  the  very 
nature  of  its  occupation,  exposed  to  a  greater  risk  of  contracting  plague  than 
other  sections  of  the  trading  public,  the  frequent  occurrence  of  plague-infected 
rats  on  premises  or  places  of  business  resorted  to  by  the  former  class  is  highly 
significant.  In  this  connection,  it  is  instructive  to  compare  Table  11,  (Appendix  B) 
relating  to  the  occupation  of  the  patients  with  Table  I.  (Appendix  A)  showing 
the  incidence  of  plague  rats  on  the  premises  of  the  various  trades.  Of  954  rats 
found  on  bacteriological  examination  to  be  plague-infected,  no  less  than  551,  or 
57  9  per  cent.,  were  found  on  premises  connected  with  the  food  ti'ades  within 
the  Metropolitan  Area  for  the  period  1900-1907.  Of  313  plague-infected  rats 
discovered  during  the  first  half  of  the  year  1904,  88  were  found  during  cleansing 
operations  in  one  store  in  South  Brisbane,  and  the  produce  stores  were  responsible 
for  111  out  of  the  total  of  313.  The  total  number  of  rodents  caught  in  produce 
stores  during  the  2^  months  of  1904,  when  the  special  cleansing  operations  on  grain 
and  produce  stores  were  carried  out,  was  6|^  per  cent,  of  the  total  number  caught 
in  the  whole  Metropolitan  Area  for  the  six  months. 

The  risk  of  infection  incurred  by  wharf  labourers,  rat-catchers,  scavengers, 
disinfectors,  packers  of  glass  and  crockery,  and  members  of  cleansing  gangs 
is  one  of  some  practical  importance,  and  here  again,  as  in  the  class  associated 
witli  the  food  trades  or  the  produce  business,  the  special  liability  to  attack  is 
proportionate  to  the  contingency  of  contact  with  infection,  either  from  plague- 
infected  rats  or  in  handling  material  likely  to  harbour  rat-fleas.  In  several 
instances  plague  cases  occurred  in  warehouses,  the  strictest  search  of  which  latter 
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failed  to  reveal  the  presence  of  healthy,  dead,  or  sick  rats,  the  only  important 
epidemiological  factor  being  the  packing  material,  straw,  chaff,  &c.,  which  in  at 
least  five  instances  had  been  obtained  from  produce  stores  on  which  premises 
plague-rats  had  been  found  at  a  longer  or  shorter  interval  before  the  date  of 
attacks  respectively  of  the  patients  concerned. 

In  the  eight  cases  of  persons  employed  in  rat-destruction  operations  and 
the  cleansing  and  disinfection  of  plague-infected  houses,  two  contracted  infection 
through  cutaneous  lesions,  two  from  rat-bite  on  the  finger,  and  four  while 
engaged  in  removing  filth  from  beneath  the  incriminated  store  mentioned  above  in 
connection  with  the  New  Farm  outbreak.  That  the  risk  to  rat-catchers  and 
scavengers  is  not  great,  and  can  be  practically  removed  by  the  taking  of  ordinary 
precautions,  is  evidenced  by  the  small  proportion  of  attacks  among  the  very  large 
number  of  persons,  often  entirely  uninitiated  and  careless  of  the  routine  precau- 
tionary measures  adopted  by  the  official  cleansing  staff,  employed  at  various 
periods  in  cleansing  and  rat-catching  operations  within  the  municipality.  The 
liability  of  doctors  and  nurses  appears  to  have  a  direct  relationship  to  the 
infectivity  of  each  of  the  different  clinical  types  of  plague.  While  there  is  no  clear 
instance  of  infection  having  been  contracted  directly  from  an  ordinary  bubonic 
case,  the  extreme  infectivity  of  the  primary  pneumonic  form  in  the  few  cases  which 
have  come  under  our  observation  is  forcibly  illustrated  in  the  death  of  the  two  staff 
nurses  of  the  Maryborough  Hospital,  and  the  elderly  woman  who  attended  the 
first  case  in  the  sub-epidemic  at  Maryborough  in  June,  1905. 

The  immunity  of  undertakers  and  persons  concerned  in  the  disposal  and 
burial  of  plague  corpses  needs  but  a  passing  notice.  No  case  occurred  amongst 
this  class.  A  wardsman  of  the  Brisbane  General  Hospital  died  of  plague  in  1900, 
contracted  at  a  ^post-mortem  examination  on  a  plague  corpse.  In  all  fatal  cases 
the  body  was  immediately  surrounded  by  a  sheet  soaked  in  a  solution  of  sublimate 
or  carbolic  acid,  and  placed  in  a  coffin  containing  burned  or  slaked  lime,  the  coffin 
in  the  grave  also  being  surrounded  by  a  layer  of  chlorinated  lime  at  least  6 
inches  in  thickness. 


IV.-THE  INFLUENCE  OF  INSANITARY  CONDITIONS  ON  PLAGUE. 

All  observers  have  connected  the  occurrence  and  diffusion  of  plague  with 
fi.lth.  By  many  plague  is  regarded  as  pre-eminently  a  filth  disease,  and  more 
I  likely  to  occur  in  dirty  than  clean  houses  or  districts.  But  while  it  can  be 
shown  that  filth,  per  se,  has  but  little  influence,  the  measures  intended  to  combat 
plague  by  effecting  sanitary  improvements,  and  by  the  raising  of  a  higher 
standard  of  public  and  domestic  hygiene,  have  been  regarded,  and  very  rightly 
regarded,  as  of  the  highest  importance  in  the  prophylaxis  of  the  disease.  These 
measures  of  sanitary  reform  are  supported  by  many  incidents  in  the  history  of 
the  Queensland  epidemics,  and  in  the  methods  adopted  for  their  suppression 
and  restriction.  Immediately  following  every  special  cleansing  effort,  undertaken 
voluntarily  by  the  local  authorities,  or  in  compliance  with  official  orders,  a 
notable  decrease  in  the  number  of  attacks  has  been  at  once  apparent.  Quiescent 
periods  of  eight  and  nine  months  respectively  followed  the  "  Cleansing  Orders"  of 
1902  and  1903.  This  cessation  may  have  been  merely  coincidental  in  point  of  time 
with  the  removal  of  filth  from,  and  the  better  scavenging  of,  the  districts  affected, 
but  it  was  a  "  coincidence"  which  repeated  itself  again  and  again.  Indeed,  the 
most  ordinary  scavenging  and  removal  of  filth  and  garbage  from  the  premises  of 
infected  places,  and  more  especially  from  beneath  the  underspaces  of  floors  of 
houses,  were  in  the  majority  of  cases  sufficient  to  stay  the  spread  of  plague.  In 
view  of  this  fact,  it  cannot  be  argued  that  the  ease  by  which  this  effect  was 
produced  was  rather  against  than  in  favour  of  the  proposition,  that  filth  and 
insanitary  conditions  generally  exercised  a  marked  influence  in  the  development 
and  extension  of  plague.  The  cleansing  operations  which  were  undertaken  not 
c^T^ly  in  Brisbane,  but  also  in  every  town  that  had  been  attacked  by  plague,  were 
inevitably  followed  by  a  diminished  incidence  and  a  quickly  following  subsequent 
immunity. 
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That  the  contagium  morhi  is  likely  to  be  found  in  filth  and  accumulations 
of  animal  and  vegetable  refuse  collected  in  dark,  damp,  and  ill-ventilated  places, 
either  within  or  beneath  dwellings  and  premises,  and  that  such  insanitary 
conditions  are  conducive  to  a  stimulation  of  the  vegetative  life  of  plague 
organisms  or  t!ie  growth  and  development  of  the  parasites  which  carry  the  latter, 
find  illustration  in  the  following  examples: — 

Series  A. — Rockhampton  Epidemic,  April,  1906. 

B.W.,  male,  aged  thirty-six  years,  carter.  Attacked  7th  April,  1906, 
with  headache,  vomiting,  and  pains  in  back.  On  the  8th  instant  he  felt  pain 
and  noticed  a  swelling  in  the  left  groin.  This  was  the  third  in  a  sequence  of 
cases  (8  attacks,  4  deaths)  which  occurred  at  the  one  warehouse,  situated  in  East 
street,  Rockhampton. 

The  above  patient  had  been  engaged  in  removing  an  accumulation  of 
dehns  and  rubbish  from  the  basement  floor  in  the  back  part  of  the  warehouse 
premises,  after  the  first  case  had  been  reported  on  the  3rd  April.  He  helped 
to  place  the  rubbish  in  a  cart  which  he  subsequently  drove  to  the  garbage  depot, 
some  distance  out  of  town,  on  the  5th  April.  A  thorough  inspection  of  the 
building  by  the  local  health  officer,  previous  to  the  removal  of  the  rubbish  on 
the  5th  instant,  failed  to  reveal  the  presence  of  living  rats  or  their  dead  bodies, 
though  a  clear  history  of  rat  infestation,  and  of  carcasses  of  rats  having  been  picked 
up  in  this  part  of  the  building  a  few  days  before  the  outbreak  was  obtained. 
The  rear  part  of  the  warehouse  premises  was  badly  lighted,  owing  to  the  absence 
of  windows,  the  warehouse  employees  often  working  by  candlelight  in  the 
daytime.  As  already  mentioned,  a  cartload  of  debris,  dust,  and  rubbish  was 
removed  from  this  portion  of  the  warehouse  on  the  5th  April.  That  such  rubbish 
did  not  contain  the  carcasses  of  rats,  so  far  as  could  be  observed,  but  some  other 
infective  material,  or  afforded  a  harbourage  for  rat-fleas,  may  be  surmised  from 
the  fact  that  two  boys,  attending  school,  and  aged  thirteen  and  fourteen  years 
respectively,  accompanied  the  above  patient,  and  rode  in  the  cart  on  top  of  the 
rublDish  after  it  had  left  the  warehouse  'premises,  on  the  5th  April,  and  while  in 
course  of  the  transit  of  the  cart  to  the  sanitary  depot,  where  the  contents  were 
disposed  of  by  burning.  Inquiry  of  the  person  who  burnt  this  cartload  of  garbage 
at  the  depot  elicited  the  information  that  it  did  not  contain  the  carcasses  or 
skeletons  of  rats.  One  of  the  boys  was  attacked  on  the  7th  April,  the  other  on 
the  11th  April.  The  latter  died  the  same  day,  a  post-mortem  examination  of  the 
viscera  showing  the  mesentery  to  be  studded  with  numerous  enlarged  lymphatic 
glands.  There  was  no  superficial  bubo.  It  was  not  ascertained  whether  this 
youth  had  partaken  of  any  food  while  perched  on  the  top  of  the  contents  of  the 
cart.  Both  boys  were  accustomed  to  go  barelegged  and  barefooted,  and  had 
numerous  crusted  sores  on  both  legs  and  feet. 

Series  B. — Brisbane  (New  Farm)  Epidemic,  January,  1907. 

1.  [a)  N.T.,  male,  aged  forty  years;  storehand.  Date  of  attack,  22nd 
January,  1907.  Died  in  Plague  Hospital,  23rd  January,  1907.  Had  been  engaged 
on  the  19th  January  (Saturday)  and  21st  (Monday)  in  removing  a  large 
accumulation  of  rubbish  from  beneath  a  general,  produce,  and  fruit  store, 
situated  in  James  street,  Kingsholme,  New  Farm,  a  suburb  of  Brisbane,  previous 
to  the  outbreak  there  on  the  16th  January.  This  patient  was  the  twelfth  in  a 
sequence  of  cases  of  plague  which  had  occurred  on,  and  in  the  immediate  vicinity 
of,  the  infective  store  premises. 

2.  On  the  21st  and  22nd  January,  1907,  three  (3)  members  of  the  cleansing 
and  rat-destruction  gang  attached  to  the  Department  of  Public  Health,  had 
been  employed  also  in  the  removal  of  the  rubbish  above  mentioned  from  beneath 
the  store.  The  accumulation  consisted  of  dust  and  debris,  and  putrefying  animal 
and  vegetable  matter,  &c.,  of  a  very  offensive  nature.  During  these  cleansing 
operations  it  was  noticed  that  fleas  were  very  prevalent  among  this  rubbish,  and 
also  among  the  bags  containing  the  produce  in  the  store,  the  men  being  repeatedly 
bitten.  The  store  premises  {see  sketch,  "  Sub-epidemics")  stood  at  the  bottom  of  a 
hill,  the  ground  sloping  towards  the  store  buildings,  the  soil  beneath  which  latter  was 
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highly  polluted  with  the  surface  drainage  of  the  surrounding  houses.  The  under- 
spaces  of  the  floor  were  dark,  damp,  and  dirty,  conditions  which  instituted  a 
dangerous  nidus  of  infection.  The  particulars  relating  to  the  three  latter  cases 
are  the  following: — 

(«)  H.M.,  male,  aged  forty-nine  years,  member  of  cleansing  gang, 
Department  of  Public  Health.  Attacked  24th  January,  1907. 
Right  femoral  bubo.  Severe  case  of  the  ordinary  bubonic  type. 
On  the  eighth  day  of  his  illness  he  coughed  up  some  blood-stained 
sputum,  which  contained  B.  pestis.  He  recovered  after  a  pro- 
longed convalescence  in  the  Plague  Hospital. 

(b)  W.C.,  male,  forty-two  years,  member  of  cleansing  gang,  Depart- 

ment of  Public  Health.  Attacked  24th  January,  1907.  Right 
inguinal  bubo. 

This  patient  spat  up  some  blood-stained  sputum  on  the  7th 
day  of  illness,  which  yielded  numerous  B  jjostis.  He  became 
steadily  worse,  and  died  at  the  Plague  Hospital  on  31st  January, 
1907. 

(c)  H.J.,  male,  fifty-two  years,  member  of  departmental  cleansing 

gang.  Attacked  26th  January.  Left  fem.oral  bubo.  Made  a 
satisfactory  progress  to  recovery. 

No  further  cases  occurred  among  the  other  members  of  the  official  rat 
corps.  It  is  a  somewhat  significant  fact  that  the  only  members  of  the  cleansing 
gang  staff  to  contract  the  disease  were  the  above  three  patients,  who  had  been 
selected  for  this  special  work  of  cleansing,  and  who,  in  conjunction  with  the 
storehand,  case  1  {a),  were  the  only  persons  concerned  in  the  removal  of  this 
particular  rubbish  from  beneath  the  store  premises. 

Chief  among  the  insanitary  conditions  that  have  been  brought  into 
association  with  plague  in  man  or  rats  were  those  pertaining  to  municipal  and 
local  government  administration.  The  amount  of  defective  building  construction 
admitting  of  rat-uifestation  was  particularly  observed  in  the  case  of  the  produce 
stores;  and  legulations  having  for  their  aim  the  remedying  of  these  structural 
defects  were  ma.de  by  me  early  in  the  year  1904.  The  hotels,  restaurants, 
butchers'  and  grocers'  shops,  and  other  places  connected  with  the  food  trades, 
where  waste  food  material,  and  easy  access  to  the  same,  served  as  a  special 
attraction  for  rats,  were  also  the  subject  of  special  by-laws  relating  to  frequent 
and  proper  scavenging.  The  installation  of  small  movable  galvanised-iron  bins 
or  boxes,  fitted  with  covers,  in  every  house  and  workplace  throughout  the 
municipalities  of  North  and  South  Brisbane,  and  the  strict  enforcement  of  the 
by-laws  compelling  householders  and  others  to  place  waste  food  and  other  kitchen 
refuse  in  such  receptacles,  did  much  to  reduce  the  incidence  of  rat-plague  on  those 
areas. 

In  Queensland,  the  dwellings  are,  for  the  most  part,  constructed  of  wood, 
roofed  with  galvanised-iron  as  a  protection  against  hail-storms,  and  built  on 
piles  several  feet  from  the  ground  as  a  protection  against  the  rtivages  of  white 
ants.  The  space  beneath  the  house,  often  an  ample  one,  was  in  many  instances 
barred  off  and  roughly  shut  in  as  a  fowl-yard,  a  stable,  a  lumber-room  for  the 
storage  of  grain  or  fodder,  and,  in  not  a  few  cases,  a  living  room  for  the  inmates 
of  the  house.  In  this  way  rats  were  brought  into  the  closest  association  with  the 
members  of  the  household. 

Apart  from  any  theoretical  consideration  of  the  influence  of  insanitary 
conditions  generally  on  the  spread  of  plague,  the  dangers  of  defective  drainage 
and  sewerage  were  early  recognised  as  a  matter  of  practical  observation.  The 
defective  condition  of,  and  numbers  of  untrapped  connections  opening  into,  the 
sewers  laid  down  by  the  municipal  authorities  in  the  early  days  of  Brisbane  have 
already  incidentally  been  mentioned.  A  good  idea  of  the  type  of  drainage  works 
alluded  to  is  shown  in  the  rough  pen  and  ink  sketch  attached.  (Appendix  D, 
Part  II.) 

The  premises  upon  which  this  "  specimen"  was  unearthed  had  constantly 
been  infested  with  rats  which,  at  the  first  note  of  warning,  as  suddenly  made 
their  exit  from  as  they  gained  entrance  to  the  building  and  the  surrounding 
places.    To  the  free-and-easy  methods  of  sanitation  adopted  by  former  "  civie 


43 


fathers"  many  of  the  difficulties  of  rat-destruction  experienced  by  the  officers  of 
the  Health  Department  in  latter  years  were  due.  The  influence  of  insanitary 
conditions,  then,  may  be  summed  up  by  stating  that  the  infectiveness  of  districts 
and  localities  was  chiefly  if  not  entirely  engendered  by  the  infectiveness  of  the 
particular  premises  which  stood  within  them;  or,  in  other  words,  the  incidence  of 
plague  on  certain  localities  was  mainly  due  to  the  opportunities  for  infection 
afl'orded  by  the  presence  of  plague-infected  rats  on  premises  structurally  defective 
within,  or  environed  about  by  msanitary  conditions  acting  as  an  attraction  to,  or 
afPording  facilities  for,  rat-infestation. 


V.-INFLUENCE  OF  SEASON. 

The  most  striking  factor  in  the  history  of  plague  in  Brisbane  is  the 
cyclical  character  of  its  annual  increase  and  decrease.  The  development  and 
decline  of  the  eight  epidemics  of  plague  in  Brisbane  during  the  successive  years 
1900-1907,  inclusive,  are  shown  in  the  Stratigraphic  Chart  in  the  Appendix  to  Part 
IV.  Written  after  the  events  have  taken  place,  it  is  now  possible  to  read  the  charts 
as  one  continuous  record.  Upon  the  charts  have  been  entered  week  by  week 
the  advent  of  plague  in  April,  1900,  to  the  end  of  June,  1907;  the  number  of 
cases  in  man  and  rats ;  and  various  meteorological  factors  including  the  grand 
mean  temperature,  the  grand  mean  vapour  tension,  the  rainfall,  the  relative 
humidity,  and  the  frequency  of  the  west  winds. 

A  consideration  of  the  chart  as  a  continuous  record  will  show  the  epidemic 
curve  to  be  in  fairly  close  agreement  with  that  of  the  epizootic  curve.  Both 
reach  their  maxima  in  the  autumn  months  of  April  or  May,  are  lowest  in  the 
winter  months  of  June  or  July,  and  are  normal  or  absent  altogether  during  the 
spring  and  early  summer  months  of  the  latter  half  of  the  year.  Indeed,  with 
the  exception  of  a  sporadic  case  or  two  both  in  man  and  rats,  an  almost  straight 
line,  indicating  the  period  of  quiescence,  may  be  ruled  from  the  month  of  July 
to  the  end  of  December  in  many  of  the  years  under  review.  This  quiescent 
period  often  extended  to  the  end  of  January  of  the  following  year.  It  will  be 
observed  that  the  epidemics  are  synchronised  closely  with  the  epizootics  for  each 
successive  year,  the  cases  in  man  being  invariably  preceded  and  accompanied  by 
the  epizootic  amongst  rats,  the  sporadic  cases  in  the  latter  beginning  a  month 
sooner  and  lasting  a  month  or  two  longer  than  the  former. 

The  cases  in  human  beings  are  observed  to  begin  during  the  hot  and  moist 
or  "  muggy"  season  of  the  year — the  end  of  January  and  the  month  of  February — 
reach  their  limit  about  May,  and  notably  decline  at  the  beginning  of  June  when 
the  colder  weather  with  the  dry  westerly  winds  set  in. 

No  epidemic  in  Brisbane,  with  the  exception  of  that  in  1900  when  cases 
continued  to  appear  in  sporadic  form  up  to  December,  lasted  longer  than  about 
twelve  to  fourteen  weeks. 

The  coastal  climate  of  Queensland,  with  its  even  temperature  and  com- 
paratively high  humidity,  is  probably  more  constant  than  any  other  place  within 
the  same  isothermal  lines. 

The  grand  mean  temperature  for  the  month  of  February  is  about  77  degrees 
in  each  of  the  recurrent  epidemic  years,  falling  to  about  65  degrees  in  June  and 
July,  and  then  steadily  rising  to  the  maximum  of  77  degrees  towards  the  end  of 
the  year  in  December. 

The  following  table  shows  the  grand  mean  temperatures  for  certain  months 
in  the  years  1900-1906  :— 

Table  Showing  Gtkand  Mean  Temperature. 


Years. 


1900 
1901 
1902 
1903 
1904 
1905 
1906 


January. 


74.-6 
77-4 

79-  7 

80-  0 

76-  8 

77-  3 
77-3 


Average  for  7  years 


P. 


77-G 


February. 


77-  3 

75-  3 

78-  4 
791 
78-0 
771 

76-  1 


77-3 


May. 


63-  9 

64-  2 
64-7 
64-2 

64-  4 

65-  3 
64-9 


64-5 


June. 


December. 


60-  9 
57-6 
630 
59-5 
57-4 
590 

61-  6 


77-1 

76-  7 
79-4 

77-  2 
76-3 
76-9 
75-4 


59-9 


77-0 


u 

The  curve  of  the  grand  mean  vapour  tension  will  be  observed  to  follow  a 
remarkable  parallel  course  to  the  grand  mean  temperature  curve,  always  sinking 
or  rising  with  the  latter.  From  about  0  633  in  January,  and  0  641  in  February, 
of  each  year,  the  curve  descends  to  0432  in  May,  and  0  350  in  June;  to  rise  again 
witli  the  temperature  curve  during  the  last  half  of  the  year.  The  figures  are  shown 
in  the  following  statement : — 


Table  Showing  the  Grand  Mean  Vapotjr  Tension. 


Years. 

January. 

February. 

May. 

June. 

December. 

1900   

0-648 

0-67G 

0-414 

0-364 

0-608 

1901   

0-625 

0-630 

0-452 

0-327 

0-568 

1902 

0  604 

0  628 

0  412 

0-377 

0-659 

1903   

0-590 

0  6i5 

0  423 

0-323 

0-604 

1904   

0-618 

0-562 

0-471 

0322 

0-647 

1905   

0-700 

0-682 

0-422 

0-347 

0-622 

1906   

0-647 

0-666 

0-430 

0-391 

0-558 

Average  for  7  vears 

0-633 

0-641 

0-432 

0-350 

0  609 

The  relative  humidity  (grand  mean)  is  about  65  per  cent.  (sat.  =  100)  in 
January,  66  per  cent,  in  February,  65  per  cent,  in  June,  54  per  cent,  in  September, 
and  61  per  cent,  in  December. 

The  figures  for  six  successive  years  are  given  below : — 

Table  Sho-wino  the  Relative  Humidity. 


Years. 

January. 

February. 

May. 

June. 

December. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  ceut. 

1900   

76 

72 

70 

68 

66 

1901   

66 

71 

75 

69 

64 

1902   

62 

66 

68 

69 

68 

1903   

60 

67 

72 

65 

56 

1904   

58 

50 

73 

60 

62 

1905   

67 

66 

62 

60 

58 

1906   

62 

68 

62 

64 

55 

Average  for  7  years 

65 

66 

69 

65 

61 

It  will  be  noticed,  on  reference  to  the  chart,  that  a  fall  in  the  mean  tem- 
perature and  vapour  tension  at  the  beginning  of  the  year  was  generally  followed 
by  a  rise  in  the  number  of  cases  of  plague  in  man,  and  an  increase  in  the  number 
of  infected  rats. 

West  Winds. — During  the  winter  months  of  the  year — June,  July,  and 
August — the  westerly  winds  blow  in  Brisbane  for  several  days  at  a  time.  This 
wind  has  a  remarkable  drying  effect  upon  all  organic  life.  It  is  Nature's 
scavenger;  retardiug  the  growth  of  insect  life,  and  exerting  a  powerful  desiccating 
influence  on  all  dead  organic  waste  matter  left  exposed  to  its  action.  A  notable 
fall  in  the  epidemic  and  epizootic  curves  was  constantly  observed  to  follow  shortly 
after  the  prevalence  of  these  winds.  The  number  of  days  in  each  month  of  the 
years  1900-1906,  inclusive,  on  which  the  west  winds  were  observed  to  blow  are 
given  in  the  following  table: — 


Table  Shovting  Peetalence  of  West  Winds. 


Tears. 

.lanuary. 

February. 

March. 

April. 

May. 

June. 

July. 

August. 

September. 

October. 

November. 

December. 

1900   

0 

1 

3 

11 

13 

16 

21 

16 

6 

2 

1 

0 

1901   

0 

0 

0 

7 

3 

16 

19 

7 

3 

5' 

0 

0 

1902   

1 

0 

1 

0 

3 

5 

8 

7 

10 

5 

1 

4 

1903   

1 

1 

0 

5 

1.5 

18 

21 

3 

9 

2 

1 

5 

1904  ...   

1 

3 

0 

3 

.5 

8 

8 

.5 

5 

0 

0 

0 

1905   

0 

0 

1 

3 

15 

14 

14 

10 

19 

13 

0 

3 

1906   

0 

0 

3 

4 

6 

10 

18 

13 

6 

4 

4 

2 

Average  No.  of  days  1 
for  7  years        ...  / 

0-43 

0-70 

1-14 

4-71 

8-57 

12-43 

15-56 

8-71 

8-29 

4-43 

1-00 

2-00 
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Rainfall. — Moderate  rainfall  during  the  progress  of  an  epidemic  was 
frequently  followed  by  an  increase  of  cases  in  human  beings.  Heavy  and 
continuous  rains  appeared  to  be  unfavourable  to  the  epidemicity  of  plague,  but 
a  moderate  fall  with  heat  when  plague  was  current  so  constantly  predicted  the 
arrival  of  a  fresh  case  at  the  Isolation  Hospital  as  to  pass  into  a  common  saying, 
"  More  rain,  more  plague,'"  among  the  nurses  at  the  institution. 

The  rainfall  in  inches  and  the  number  of  wet  days  for  each  month  during 
the  period  1st  January,  1900,  to  30th  June,  1907,  are  recorded  in  the  table 
below : — 


Table  Showing  Rainfall  and  Number  of  Wet  Days  per  Month  for  Epidemic  Tears  1900-1907. 


Months. 

1900. 

1901. 

1902. 

1903. 

Rainfall. 

Wet  Days. 

Rainfall. 

Wet  Days. 

Rainfall. 

Wet  Days. 

Rainfall. 

Wet  Day  8. 

January  ,.,  ... 

Goll 

12 

3  429 

6 

1-378 

10 

1-310 

9 

February 

5-184 

11 

2-962 

13 

2-671 

7 

5-348 

14 

iviarcfi    ...  ... 

3  365 

16 

11-696 

IS 

0-630 

2 

4-792 

17 

April      ...  ... 

1-378 

7 

3-104 

10 

0-J73 

7 

1-331 

9 

1\/f  Qir 

iviay 

5-448 

15 

2-275 

11 

0-474 

3 

11-815 

15 

June      ...  ... 

2-678 

11 

3293 

7 

0-057 

2 

0-730 

5 

wuiy  ... 

4363 

8 

1-310 

6 

0-553 

9 

5-556 

14 

August   .,.  ,,, 

0-794 

3 

3-710 

9 

0-977 

10 

3-835 

16 

September 

1-521 

7 

1-296 

7 

1-296 

6 

4-733 

8 

October  ... 

0141 

4 

3  252 

9 

3  421 

8 

3-653 

13 

November 

2-478 

7 

1-405 

10 

2-589 

11 

3-982 

12 

December 

0-548 

9 

0-748 

4 

1-818 

11 

2-187 

7 

1904 

1905 

1906 

1907 

Months. 

Rainfall. 

Wet  Days. 

Rainfall. 

Wet  Days. 

Rainfall. 

Wet  Days. 

Rainfall. 

Wet  Days. 

January  ... 
February 

2-647 

12 

9-094 

12 

4-161 

10 

2-691 

17 

0-768 

5 

2-631 

10 

12-708 

15 

5-233 

14 

March   

7  070 

19 

2-651 

10 

4-849 

23 

5-316 

9 

Apiil   

7-234 

19 

4-503 

14 

0-449 

2 

0-445 

11 

May   

4-039 

19 

1-100 

12 

3  233 

6 

June 

0-589 

5 

0-388 

9 

1-375 

11 

July   

1-484 

7 

0-275 

3 

0  220 

5 

August  ... 

0-525 

8 

0-652 

6 

4-211 

6 

September 

1-590 

5 

1  321 

4 

3  477 

14 

October  ... 

1-281 

10 

2-219 

8 

3-806 

13 

November 

2-355 

7 

3-630 

9 

1068 

8 

December 

3  647 

8 

8-295 

11 

3-279 

12 

That  plague  is  particularly  liable  to  recur  in  periodical  outbreaks  is  a  fact 
which  has  been  established  in  many  places  where  the  disease  is  known  to  be 
endemic.  It  is  also  equally  true  that  plague  has  a  tendency  to  become  epidemic 
only  at  certain  seasons  of  the  year.  "  This  season,"  says  Simpson  in  his  "  Treatise 
on  Plague,"  "  may  vary  somewhat  in  different  localities,  but  it  is  nearly  always 
the  same  in  the  same  locality,  and  has  a  tendency  to  become  earlier  the  further 
south  it  occurs." 

This  seasonal  periodicity  has  been  observed  in  the  Australian  epidemics  of 
plague.  In  Brisbane  the  epidemic  reached  its  maximum  in  the  month  of  May. 
In  Sydney,  which  is  situated  much  further  south,  the  months  of  March  and  April 
furnished  the  largest  number  of  cases  during  an  epidemic  year.  In  the  more 
northern  towns  of  Queensland — i.e.,  Maryborough,  Rockhampton,  Townsville, 
and  Cairns — the  months  of  epidemic  prevalence  have  been  June,  July,  August, 
and  September  res])ectively. 

Towards  the  latter  end  of  January  and  during  the  whole  of  the  month  of 
February  and  pal1  of  M;irch,  the  weather  in  Brisbane  is  hot,  moist,  and  "muggy." 
The  temperature  is  high  and  equable  and  the  atmosphere  saturated  with 
moisture — hot-house  conditions  favouring  a  prolific  vegetable  growth.  The  above 
period,  especially  the  month  of  February,  is  the  rainy  season  of  the  year,  the 
highest  annual  and  monthly  mean  falling  on  the  month  of  February  for  a  period 
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of  forty-six  years  past.  It  is  a  time  of  the  year  when  Nature  is  most  prodigal 
oi  her  flora  and  fauna,  a  luxuriant  and  manifold  vegetation  and  a  notable  increase 
nj  insect  life  abounding. 

On  the  other  hand,  during  the  winter  months,  the  period  of  freedom  from 
plague,  vegetation  is  at  a  standstill  and  insects  hibernate.  Whether  the  plague 
bacillus  hnds  m  seasonal  variation  a  change  of  environment  suitable  or  unsuitable 
LO  Its  survival  or  not,  there  are  certainly  grounds  for  inferring  that  any  influence 
exerted  by  meteorological  conditions  upon  the  higher  forms  of  vegetable  life 
extend  to  the  lower  forms,  even  to  those  lowly  minute  algoid  plants  known  as 

Before  dealing  with  the  epidemiological  observations  which  may  come 
into  consideration  m  connection  with  this  question  of  seasonal  influence,  it  may 
be  as  well  to  advert  here  to  certain  axioms,  which,  I  think,  are  capable  of 
explanation  by  the  tneory  of  seasonal  or  climatic  variations.  In  this  connection 
attention  may  be  directed  to  the  following  brief  summary  of  facts  which  have  been 
more  or  less  definitely  established  :— 

(1)  Seasonal  variation  of  plague  is  uniformly  constant  in  infected 
places  where  the  disease  is  endemic. 

(2)  The  season  of  the  year  has  a  very  powerful  influence  on  the 
prevalence  of  epidemic  plague  and  the  duration  of  the  epidemic. 

(3)  Great  epidemics  of  plague  are  not  universal,  but  prevail  over 
limited  areas,  the  localisation  depending  on  the  distribution  of 
the  animal  and  insect  life  concerned  in  the  spread  of  plague. 

(4)  That  geographical  distribution  and  season  have  a  direct  or  indirect 

influence  on  the  number,  variety,  and  prevalence  of  animals  or 
insects  capable  of  acting  as  agents  or  media  in  connection  with 
plague  and  other  infectious  diseases. 

(5)  That  season,  with  its  meteorological  variation,  has  an  influence  on 
the  survival,  growth,  and  virulence  of  the  bacterial  flora,  including 
the  plague  organism. 

(6)  That  there  is  an  adaptation,  on  the  one  hand,  of  the  plague  .bacillus 
to  grow  within  the  human  or  animal  organism,  and  an  adaptation, 
on  the  other  hand,  of  the  bacillus  to  survival  in  a  more  or  less 

■  virulent  condition  in  the  external  and  particular  environment  of 
an  infected  locality;  this  external  environment  varying  from 
place  to  place  and  from  season  to  season. 

Many  theories  have  been  put  forward  by  writers  as  to  the  cause  of  the 
seasonal  variation  of  plague,  but,  up  to  the  present,  no  causal  association  has 
been  established  which  could  harmonise  the  conditions  particularised  above  with 
the  prevalence  of  the  disease.  The  question  still  remains  one  of  the  many 
unsolved  problems  of  plague.  The  striking  recurrence  of  the  rise  and  fall  of  the 
case  attacks  in  successive  years,  cannot  be  the  mere  coincidence  or  product  of 
chance  which  certain  writers  would  seem  to  agree  upon. 

Beyond  a  mere  passing  inference  to  the  observed  relationship  between 
season  and  plague,  the  majority  of  writers  are  content  to  dismiss  the  subject  with 
a  statement  to  the  effect  that  climate  and  season  exercise  a  small,  but  not  very 
important,  influence  on  the  origin  and  spread  of  a  plague  epidemic.  Others, 
again,  have  suggested  that  the  seasonal  periodicity  of  plague  may  be  due  to 
varying  hygrometric  conditions  and  temperature  of  the  soil;  the  influence  of 
weather  on  the  habits  and  movements  of  the  population — e.g.,  cold  nights  and 
heavy  dews  confining  people  to  their  houses,  or  excessive  rainfall  interfering  with 
remedial  measures ;  the  "  acclimatisation"  theory ;  the  influence  of  seasonal 
meteorological  variation  on  the  vitality  of  the  plague  bacillus  outside  the  animal 
organism;  and  the  seasonal  increase  of  plague  among  rats.  In  an  attempt  to 
analyse  some  of  the  phenomena  observed  in  connection  with  season,  certain 
meteorological  statistics  have  been  graphically  set  forth  in  the  chart  prepared 
by  me  covering  the  eight  successive  and  epidemic  years,  1900-1907  inclusive,  of 
plague  in  Brisbane.    (See  Chart,  "  Seasonal  Prevalence  of  Plague.") 

In  its  way  the  chart  affords  an  excellent  example  of  the  cyclical  and 
seasonal  characteristics  of  most  great  epidemics  of  plague.  The  most  casual 
glance  will  show  the  rise  and  fall  in  each  successive  year.    There  is,  first  of  all, 


47 


a  gradual  beginning  in  the  month  of  January  or  February,  then  there  is  a  more 
rapid  rise,  whicli  reaches  its  maximum  in  May;  a  sudden  fall  in  June,  and  finally 
a  period  of  freedom,  punctuated  in  some  years  by  one  or  two  sporadic  cases  in  man 
and  rats. 

At  the  present  time  we  possess  a  fairly  complete  laboratory  knowledge  of 
the  bacteriology  of  plague,  but  comparatively  little  is  known  of  the  behaviour 
of  the  B.  festis  in  external  Nature.  Art  may  imitate  Nature,  but  can  never 
replace  it.  As  Rosenau  (Bulletin  No.  4,  Hygienic  Laboratory,  Washington)  very 
pertinently  remarks :  "  The  bacillus  of  plague  does  not  exist  in  Nature  on  sterile 
glass  cover  slips,  nor  yet  in  the  desiccator  over  concentrated  sulphuric  acid.  .  . 
We  attempted  to  imitate  Nature ;  but  we  cannot  imitate  all  the  conditions  under 
which  the  organism  may  exist  in  Nature,  and  we  ought  not,  therefore,  to  apply 
the  experience  of  the  laboratory  too  literally  to  the  life  history  of  the  plague 
bacillus  outside  of  the  body.  We  may  determine  with  fair  certainty  the  length 
of  time  the  bacillus  may  live  under  given  conditions,  but  these  conditions  are 
more  or  less  arbitrary,  and  to  a  certain  extent  artificial."  It  would  thus  appear 
that  two  dilTerent  sets  of  attributes  are  necessarily  involved  in  the  capacity  on 
the  part  of  specific  bacteria  for  growth  within  the  tissues  of  living  animals,  and 
for  survival  in  external  conditions  outside  the  human  or  animal  organism.  The 
question  is  one  of  great  epidemiological  importance,  and  further  investigation 
should  be  conducted  more  along  the  lines  of  practical  exploitation  in  the  open 
rather  than  in  the  somewhat  narrowed  region  pertaining  to  laboratory  investi- 
gation. 

Under  the  lattei',  the  bacteriologist  rarely  realises  this  limitation,  from  his 
point  of  viev/ ;  or  that  the  many  factors  that  influence  the  life  of  specific  bacteria 
in  the  outer  world — e.g.,  the  strains  or  races  which  have  dift'erent  powers 
of  resistance  to  external  conditions,  the  neutralising  effect  of  contaminating 
organisms,  Lhe  tendency  to  adaptability,  the  variation  in  virulence,  and  the 
chances  of  escape  from  the  infected  organism — are  always,  as  a  matter  of  fact, 
epidemiologically  operative.  Further  reference  will  be  made  to  this  observation 
in  dealing  with  the  subject  of  destruction  of  rats  by  the  application  of  bacteri- 
ological methods,  and  notably  by  the  Danysz  bacillus. 

The  influences  of  light,  temperature,  moisture,  and  drying  are  well 
understood  from  the  many  laboratory  experiments  carried  out  by  bacteriologists 
to  determine  the  viability  of  the  bacillus  of  plague.  The  influence  of  temperature 
would  appear  to  be  in  direct  proportion  to  the  amount  of  moisture  or  humidity 
of  the  atmosphere,  the  plague  bacillus  requiring  temperature  and  moisture  for  its 
active  existence.  The  Bacillus  pestis,  further,  usually  dies  quickly  when  dry,  but 
is  not  as  sensitive  to  temperature  when  kept  moist.  Here,  then,  in  Brisbane, 
during  the  early  part  of  the  year  the  plague  organism  finds,  in  the  exceptional 
circumstances  of  a  high  and  equable  temperature  and  humidity  of  the  atmosphere, 
climatic  cojiditions  highly  favourable  to  its  development  and  survival.  On  the 
other  hand,  the  incidence  of  plague,  both  in  man  and  rats,  diminishes  or 
altogether  ceases  during  the  winter  months.  There  is  no  reason  to  believe  that  the 
plague  bacillus  cannot  and  does  not  exist  in  soil,  especially  in  moist  earth  in 
dark  and  warm  places.  It  is  true  that  it  does  not  undergo  endogenous  spore 
formation,  a] id  cannot  be  kept  alive  at  any  temperature  in  dry  earth,  but  the 
conclusion  that  the  Bacillus  pestis  is  a  frail  saprophyte  is  no  doubt  founded 'on 
the  assum})tioii  that  no  definite  cultural  method  can  be  relied  upon  to  reveal  the 
presence  of  plague  bacilli  when  mixed  with  a  large  number  of  contaminating 
organisms. 

Defective  technique,  rather  than  direct  demonstration  by  bacteriological 
investigation,  would  appear  to  practically  sum  up  our  present  knowledge  with 
regard  to  plague  in  the  soil. 

It  has  been  suggested  by  some  observers  that  the  seasonal  variation  of 
plague  may  be  due  to  seasonal  increase  of  plague  among  rats. 

It  may-  be  mentioned  here  that  our  experience  leads  us  to  believe  that  rats 
in  Queensland  breed  all  the  year  round,  a  slight  increase,  perhaps,  being 
noticeable  in  the  months  of  June,  and  towards  the  end  of  December  and  beginning 
of  the  year.    A  more  feasible  explanation  of  the  seasonable  variation  of  plague 
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may  perhaps  be  found  in  the  prevalence  and  activity  of  insect  life,  notably  fleas, 
and  the  development  of  the  egg,  larva,  and  pupa  of  lleas  under  certain  environ- 
mental conciitions.  As  an  mstance  of  certain  seasonal  conditions  upon  the 
prevalence  and  activity  of  insect  life,  it  may  be  interesting  to  note  that,  in  the 
months  of  Januajy  and  February,  fleas  were  very  prevalent  in  certain  of  the 
epidemic  years,  and  markedly  so  in  that  of  1907.  These  fleas  appeared  in  swarms 
about  the  gardens,  sandy  patches,  outhouses,  and  even  within  the  dwellings. 
Numerous  complaints  were  made  of  the  nuisance,  and  remedial  measures  were 
devised  to  mitigate  it.  A  similar  nuisance  was  also  observed  by  the  health 
authoritiesi  about  this  time  at  Sydney,  New  South  Wales,  and  Perth,  West 
Australia. 

A  second  interesting  fact  as  bearing  on  the  question  of  the  seasonal 
prevalence  of  fleas  may  be  mentioned  in  the  circumstance  that  during  an  epidemic 
of  plague  little  difficulty  was  experienced  in  collecting  the  fleas  from  off  the  rats, 
but  that  towards  the  end  of  the  epizootic  the  number  of  fleas  on  rats  was  small, 
the  rats  appearing  to  be  exceptionally  free  of  fleas  as  soon  as  the  quiescent  season 
was  reached.  Our  experience  in  this  connection  was  confirmed  by  a  similar 
observation  made  by  Dr.  Frank  Tidswell,  of  the  Department  of  Public  Health, 
New  South  Wales  [of.  Tidswell,  F.,  Report  of  the  Board  of  Health  on  a  Second 
Outbreak  of  Plague  at  Sydney,  1902,  p.  71,  par.  291].  Fleas  are  intolerant  of 
wet,  and  are  driven  into  the  houses  during  rainy  weather.  This  may  explain  the 
increased  incidence  of  plague  on  human  beings  after  moderate  rainfall  during 
the  epidemic. 

VL-LOCALISED  OR  SUB-EPIDEMICS. 

That  infectivity  attaches  to  localities,  and,  in  some  instances,  to  premises, 
is  illustrated  in  the  following  brief  descriptions  of  sub-epidemics. 

I.  IPSWICH  OUTBREAK,  4th  TO  7th  MAY,  1905. 

All  seven  patients  were  directly  associated  with  a  produce  store,  situated 
in  one  of  the  mam  streets  of  the  town.  The  proprietor,  his  wife,  and  two 
assistants  were  engaged  in  mixing  chaff.  Dead  and  sick  rats  were  found  in  the 
store — a  dilapidated  shed — a  week  before  the  outbreak.  The  floor  of  the  shed 
was  inches  deep  in  debris,  and  fleas  were  very  numerous  in  this  litter.  A  man, 
who  visited  the  store  for  the  purpose  of  purchasing  chaff  two  days  before  the  first 
case  occurred,  took  sick  on  the  same  day  as  the  latter.  He  sampled  the  chaff 
with  his  hands,  but  refused  to  buy  it  on  the  ground  that  it  was  "  stale  looking." 

All  the  above  persons,  including  another,  a  carpenter,  working  in  the  store, 
drank  from  a  tap  in  the  shed,  using  their  unwashed  hands  as  a  drinking  utensil. 
Four  of  these  were  taken  ill  with  abdominal  pains,  vomiting,  and  headache.  The 
seventh  case,  a  boy,  employed  in  hawking  fruit  obtained  at  the  store,  died  on 
9th  May  at  his  own  home. 

The  outbreak  was  limited  to  these  seven  cases. 

II.  MARYBOROUGH  CASES— MAY-JUNE,  1905. 

An  outbreak  of  plague,  attended  with  the  deaths  of  eight  persons,  including 
five  of  one  family,  occurred  at  Maryborough,  a  city  of  12,000  inhabitants,  distant 
16-7  miles  by  rail  from  Brisbane.  A  full  account  of  the  outbreak  will  be  found 
in  Appendix  D,  Part  11. 

Briefly,  the  facts  are  as  follows :- — 

Five  members  of  a  family  of  seven  children,  living  in  a  state  of  poverty  and 
neglect,  were  seized  within  a  few  days  of  each  other  with  acute  gastro-intestinal 
symptoms.  The  first  case  was  that  of  a  boy  of  seventeen  years,  employed  as  an 
assistant  in  a  fruiterer's  shop  in  the  city  where  plague-infected  rats  had 
previously  been  obtained.  Four  of  the  children,  whose  ages  ranged  from  seven 
to  fifteen  years,  were  taken  ill  on  the  28th  May,  witn  neaaache,  pyrexia,  severe 
vomiting,  and  pains  in  the  cardiac  and  epigastric  regions.  They  were  removed 
to  the  Maryborough  District  General  Hospital,  where  they  died  in  a  few  days  with 
more  or  less  marked  pulmonary  symptoms. 

In  all  of  the  above  cases  the  variety  of  plague  partook  of  the  nature  of  a 
general  infection,  and  in  no  case  was  there  any  palpable  evidence  of  enlarged 
lymphatic  glands. 
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With  the  exception  of  the  first  case,  a  boy  of  seventeen,  who  died  at  his 
own  home  on  the  25th  Ma,y,  puhnonary  symptoms  did  not  develop  until  after 
admission  of  the  remaining  patients  to  the  General  Hospital. 

A  careful  and  prolonged  search  for  i^ats  in  the  home  of  the  family  was 
attended  with  negative  results.  A  subsequent  search  for  rats  by  an  experienced 
staff  of  rat-catchers  in  the  vicinity  of  the  infected  house  particularly,  and  about 
the  town  in  general,  revealed  no  evidence  of  plague-infection  among  the  rats, 
though  large  numbers  Vv-ere  obtained,  many  of  them  being  of  exceptional  size. 
All  of  the  rats  bacteriologically  examined  proved  to  be  of  the  Mus  decumanus 
species. 

Two  staff  nurses  of  the  Maryborough  General  Hospital,  who  attended  the 
cases  admitted  to  the  latter  institution,  died  of  primary  plague  pneumonia.  A 
third  nurse,  who  sickened,  recovered. 

The  association  and  distribution  of  the  cases  as  well  as  the  time  incidence 
of  the  attacks  are  given  below : — 

GROUP  A. 


Xo.  of 
Case. 

Name. 

Age. 

Date  of  Attack. 

Date  of  Death. 

Remarks. 

1 

2 

3 

4 
5 
6 

John  O'C. 
Mrs.  E. 

Ellen  O'C.  ... 
James  O'C. 
Ritchie  O'C.  ... 
Mary  O'C.  ... 

17  years  ... 
49     „  ... 

7     „  ... 
15     „  ... 
10     „  ... 

3|  „  ... 

19  May,  1905 
28  „ 

28  „ 
28  „ 

28     „  „ 
28  „ 

25  May,  1905 
31  „ 

31  „ 
31  „ 

2  June  „ 

3  >, 

Died  at  his  own  home. 

Died  at  her  own  liome ;  a  neighbour  wlio 
attended  Case  1. 

Died  at  Maryborough  General  Hospital. 
i>                    j>  » 
i>                   j>  >> 
>>                   1)  >' 

GROUP  B. 

7 
8 
9 

Nurse  B. 
Nurse  W. 
Nurse  E.  S.  ... 

22  years  ... 
28     „  ... 
28     „  ... 

3  June,  19U5 
5  „ 
10  „ 

6  June,  1905 
12  „ 

Died  at  Maryborough  General  Hospital. 

•)                  >>  " 

Discharged,  convalescent,  23rd  June. 

III.  ROCKHAMPTON  OUTBREAK,  APRIL,  1906. 

Eight  cases  of  bubonic  plague  with  four  deaths  occurred  at  one  warehouse 
situated  in  East  street,  Rockhampton.  The  first  case  was  notified  on  the  3rd 
April. 

Six  of  the  patients  were  employed  at  the  warehouse,  and  the  seventh  and 
eighth  patients  were  those  of  two  schoolboys,  who  rode  on  a  cartload  of  rubbish 
removed  from  the  warehouse  prior  to  the  cleansing  operations.  One  of  these  boys 
died  within  a  few  hours  of  attack;  the  other  recovered.  The  man  who  drove 
the  cart  also  developed  plague.  All  eight  cases  occurred  within  a  period  of  eight 
days.  At  the  time  the  cleansing  operations  were  undertaken  by  the  Health 
Department — after  the  first  case  on  the  5th  April — a  strict  search  of  the  ware- 
house premises  failed  to  reveal  the  presence  of  live  or  dead  rats.  No  produce  was 
stored  in  the  infected  premises. 

It  was  subsequently  ascertained  that  dead  and  sick  rats  had  been  seen  on 
the  warehouse  premises  prior  to  the  date  of  the  first  case.  There  was  also  evidence 
to  show  that  the  first  two  patients  had  handled  dead  rats.  A  number  of  dead 
rats  in  a  state  of  decomposition  too  far  advanced  to  admit  of  a  definite  diagnosis 
being  made  as  to  the  cause  of  death,  were  also  discovered  in  a  store  adjacent  to 
the  warehouse  and  in  an  adjoining  lane.  It  is  highly  probable  that  these  rats 
died  of  plague. 

The  particulars  of  the  cases  are  as  follows : — 


No.  of 
Case. 

Initials. 

Sex. 

Age. 

Onset. 

Besult. 

Remarks. 

Years. 

1 

E.W. 

Male  ... 

18 

3  April  ... 

Died  7th  April 

A  clerk  employed  in  the  warehouse. 

2 

T.M. 

... 

15 

5     „  ... 

Recovered 

A  messenger          ,,  ,, 

3 

W.B. 

36 

7   

A  carter                „  ,, 

4 

S.T.  ... 

Female 

39 

7   

A  charwoman         „  ,, 

5 

G.W. 

Male  ... 

27 

10     „  ... 

Died  19th  April 

A  storeman           ,,  ,, 

6 

P.J.E. 

26 

11   

Died  15th  April 

A  storeman           „  ,, 

7 

H.R. 

)»           •  •  • 

13 

11   

Died  nth  April 

A  schoolboy  who  rnde  on  top  of  cartload  of 

rubbish  removed  from  the  warehouse  on 

T.H.P. 

5th  April,    (-art  driven  by  Case  3. 

8 

ft  ... 

14 

12     „  ... 

Recovered 

Rode  with  Cases  7  and  3  on  cart. 

D 
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rV.  NEW  FARM  OUTBREAK  (BRISBANE),  JANUARY,  1907. 

Sixteen  cases  of  plague  of  the  bubonic  type  occurred  in  January,  1907,  at 
Kingsliolme,  New  Farm,  a  part  of  the  city  of  Brisbane  within  the  municipal 
boundary.  The  outbreak  was  a  typical  example  of  local  place  infection,  the 
"  infected  area"  being  a  small  block  bounded  by  four  streets. 

All  the  cases  were  directly  associated  with  the  general  and  produce  store 
(Garnett's)  situated  in  James  street.  New  Farm. 

GROUP  I. 

Case  No.  1. — G.  A.,  aged  14  years,  a  schoolboy,  residing  with  his  father,  a  general  storekeeper 
and  produce  merchant,  James  street,  Kingsholme,  New  I'arm.  Ill  two  days  previous  to  admission  to  the 
Brisbane  Hospital  for  Sick  Children,  on  IGth  January,  with  cerebral  symptoms.  A  brother  of  this  boy 
died  in  the  Children's  Hospital  o^q  13th  January  with  symptoms  of  cerebro-spinal  meningitis.  The 
produce  sold  at  the  store  was  obtained  from  a  produce  store  in  the  city,  where  four  plague-infected  rats 
were  obtained  between  the  20th  and  23rd  December,  1906. 

Case  No.  2. — McG.  J.,  aged  13  years,  schoolboy,  residing  with  his  parents  in  close  vicinity  to 
Case  No.  1.  Admitted  to  Children's  Hospital  on  16th  Januarj^  with  cerebral  symptoms,  vomiting,  and 
abdominal  pain. 

Case  No.  3. — N.  J.,  aged  12  years,  schoolboy,  residing  with  his  parents  at  James  street,  immediately 
opposite  to  the  store  (Case  No.  1).  Admitted  to  Children's  Hospital  on  I7th  January,  with  cerebral 
symptoms  and  vomiting. 

Case  No.  4. — N.  L.,  aged  17  years,  brother  of  N.  J.,  Case  No.  3,  and  residing  same  place.  Admitted 
bo  Children's  Hospital  on  17th  January  with  fever,  femoral  adenitis,  and  delirium. 

Case  No.  5. — E.  J.,  aged  10  years,  schoolboy,  residing  in  vicinity  of  Cases  Nos.  3  and  4.  Admitted 
bo  Children's  Hospital  I7th  January  with  headache  and  abdominal  pain. 

Case  No.  6. — N.  W.,  aged  13  years,  schoolboy,  residing  with  parents.  Brown  street.  New  Farm, 
in  vicinity  of  above-mentioned  oases.  Admitted  to  Children's  Hospital  16th  January  with  headache, 
pyrexia,  and  abominal  pain. 

Note. — Cases  Nos.  1  to  6  were  all  schoolboys,  at  home  for  the  holidays.  The  boys  were  jDlaymates, 
and  were  in  constant  association  up  to  the  time  of  their  illnesses.  There  was,  apparently,  one  source  of 
infection  common  to  all. 

It  was  not  until  after  adixiission  to  the  Children's  Hospital  that  the  real 
nature  of  the  disease  revealed  itself.  Patients  1  to  4  developed  glandular 
swellings  and  symptoms  suggestive  of  plague.  In  these  cases  the  bacteriological 
investigation  proved  beyond  doubt  the  presence  of  B.  pestis.  Cases  5  and  6 
developed  no  glandular  swellings  and  were  kept  under  observation  as  "  suspect " 
cases. 

All  the  boys  had  been  in  and  out  of  the  general  store,  handling  goods,  and 
playing  in  the  shed  where  the  produce  was  kept.  In  the  latter,  twelve  skeletons 
of  rats  were  obtained  during  the  cleansing  operations.  An  active  search  for  rats 
in  the  general  store  proved  futile,  and  only  one  rat  (alive  and  healthy)  was  caught. 

GROUP  II. 

Case  No.  7. — M.  W.  F.,  aged  14,  schoolboy,  residing  with  his  parents  at  Browne  street,  at  rear 
of  the  yard  of  geneml  store.  Attacked  18th  January.  Removed  to  Plague  Hospital  on  20th  January. 
The  boy  noticed  a  cat  bringing  rats  and  mice  from  the  store  premises  a  week  before  he  was  taken  ill. 
This  cat,  he  states,  had  numerous  fleas  upon  it.    This  patient  died  in  hospital  on  25th  January. 

Case  No.  8. — M.  M.,  female,  aged  75  years,  grandmother  of  Case  No.  7,  and  resided  with  him. 
She  was  attacked  on  the  19th  January,  and  died  at  her  own  home  on  21st  January.  Type:  bubonic.  Had 
nursed  Case  No.  7  before  his  removal  to  hospital.    She  obtained  goods  at  the  store  (Garnett's). 

Case  No.  9. — F.  R.  A.,  schoolboy,  aged  8  years,  living  with  parents  Hawthorne  street.  New  Farm, 
at  rear  of  store.  Case  reported  aftei-  death.  Attacked  19th  January.  Post-mortem  examination  revealed 
presence  of  B.  pestis.    Dead  rats  found  in  yard  of  the  premises. 

Case  No.  10. — G.  R.,  schoolboy,  aged  8  years,  residing  Browne  street.  Cousin  of  patients  Nos.  1 
and  11.    Was  in  consta.nt  assooiation  with  Cases  Nos.  1  and  6.    Attacked  19th  January. 

Case  No.  11. — G.  E.,  schoolgirl,  aged  9  years,  sister  of  Case  No.  1.  Attacked  22nd  January. 
Removed  to  Plague  Hospital  23rd  January. 

Case  No.  12. — N.  J.,  male,  aged  40  years,  James  street.  New  Farm,  opposite  Garnett's  Store. 
Father  of  patients  Nos.  3,  4,  and  13.  Had  been  recently  employed  at  the  store.  Attacked  22nd  Januaiy. 
He  found  and  burned  a  dead  rat  discovered  in  the  store  a  week  before  onset  of  illness.  He  had  also  been 
employed  in  cleansing  operations  at  the  store  at  the  beginning  of  the  outbreak.  Handled  the  produce 
and  other  goods.    Removed  Plague  Hospital  23rd  January,  and  died  tliere  on  the  30th  January. 

Case  No.  13. — N.  L.,  female,  aged  14  years,  residing  with  her  parents  James  street.  New  Farm. 
Sister  of  Cases  Nos.  3  and  4,  and  daughter  of  Case  No.  12.    Attacked  20th  January. 

GROUP  III. 

Case  No.  14. — H.  M.,  male,  aged  49  years,  a  member  of  the  Cleansing  Gang,  Health  Department, 
working  in  the  "  infected  area."    Attacked  24th  January.    Removed  Plague  Hospital  26th  January. 
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Case  No.  15. — W.  C,  male,  aged  42  years,  member  of  the  Health  Department  Cleansing  Gang, 
employed  in  the  infected  area."  Attacked  24th  January.  Removed  Plague  Hospital  26th  January. 
Died  31st  January. 

Case  No.  16. — H.  J.,  male,  aged  52  years,  also  member  of  the  Departmental  Cleansing  Gang 
employed  in  cleansing  operations  in  the  "  infected  area."  Attacked  26th  January.  Removed  Plague 
Hospital  28th  January. 

Note. — The  above  patients  (14),  (15),  and  (16)  were  men  employed  by  the  Department  to  cleanse 
the  infected  area. 

On  the  21st  January  the  above  three  men  were  employed,  in  removing  a 
large  accumulation  of  filth-  -putrefying  animal  and  vegetaole  matter — beneath 
the  general  and  fruit  stores.  The  men,  therefore,  took  ill  before  the  cleansing 
operations  had  time  to  become  effective.  With  other  members  of  the  gang  they 
were  employed  on  the  22nd  instant  in  removing  the  produce  from  the  shed,  and 
two  of  them  (Cases  14  and  15)  complained  to  the  foreman  of  the  gang  of  feeling 
sick.  They  were  absent  from  work  on  the  23rd  and  24th  January,  and  were 
reported  as  plague  cases  on  the  26th  January. 

Case  16  was  not  attacked  until  the  26th  January;  he  was  removed  to 
hospital  on  the  28th  January. 

At  the  time  the  above,  in  association  with  other  members  of  the  cleansing 
gang,  were  employed  in  handling  the  produce  in  the  out-shed,  it  was  noticed 
that  fleas  were  very  numerous  in  this  shed  and  also  in  the  yard  belonging  to 
the  premises. 

It  is  a  curious  coincidence  that  of  the  seven  men  and  the  ganger  employed 
in  cleansing  the  infected  area  at  New  Farm  only  three  of  the  men — Cases  14, 
15,  and  16 — were  occupied  in  removing  the  filth  from  beneath  the  store  and  fruit 
shop,  and  these  were  the  only  members  of  the  gang  to  contract  plague. 

The  invasion  stages  also  point  to  the  21st  January  as  the  date  of  onset 
in  at  least  Cases  14  and  15.  Case  12,  a  man  of  forty  years,  living  opposite  the 
store,  was  also  employed  previous  to  his  attack  on  the  22nd  January  in  removing 
part  of  the  material  from  beneath  the  store. 

All  of  the  above  four  patients  developed  secondary  pulmonary  phenomena 
while  in  the  Plague  Hospital,  Case  12  dying  on  the  30th  January,  and  Case  15  on 
the  31st  January. 

The  ciccompanying  plan  shows  the  distribution  and  sequence  of  the  cases 
witliin  the  infected  area. 


VIL-PLACE  INFECTION. 

The  following  notes  on  the  etiology  of  the  nineteen  cases  comprising  the 
small  outbreak  of  1903  (metropolitan  area)  establish  the  fact  that  the  infectivity 
of  the  fifteen  premises  (dwelling  or  workplace)  furnishing  the  nineteen  cases  was 
entirely  due  to  the  presence  on  them  of  plague-infected  rats.  Every  case  (with  the 
exception  of  two  living  on  premises  which  showed  signs  of  rat  infestation  though 
no  live  rats  or  carcases  were  actually  obtained)  was  closely  associated  with  plague- 
rats. 

Case  No.  1.— Clerk  by  employment,  but  out  of  work  for  some  time.  Lives  in  healthy  spot  on 
Rutledge's  Hill,  Paddingtou.  Has  been  in  the  habit  of  visiting  Case  No.  3,  at  the  shop  where  the  latter 
works  in  Edward  street. 

Case  No.  2. — Works  as  an  engineer  on  premises  near  the  river  bank  at  Petrie's  Bight.  A  sewer 
opens  into  the  river  near  the  works,  and  it  was  along  the  line  of  this  sewer  that  a  chain  of  cases  took 
place  in  1901  and  1902.  A  plague-infected  rat  was  obtained  from  the  premises  during  the  cleansing 
operations. 

Case  No.  3. — Grocer's  assistant.  Works  at  a  shop  in  Edward  street.  Sickened  a  day  or  two 
before  Case  No.  1,  who  was  probably  infected  from  the  same  source. 

Case  No.  4. — Lives  in  a  house  in  the  yard  of  a  large  flourmill.  Large  sheds,  containing  stored 
maize  and  wheat,  adjoin  the  house.  Rats  are  always  plentiful,  owing  to  abundance  of  feed.  One  large 
shed,  containing  maize,  has  its  floor  only  3  or  4  inches  from  the  soil,  and  when  this  was  taken  up  the 
carcases  of  several  hundred  rats  were  unearthed.  A  week  before  the  child  sickened  the  flooring 
of  the  kitchen  had  to  be  taken  up  in  places  to  remove  the  dead  bodies  of  decomposing  rats.  The  father 
says  he  has  often  seen  rats  in  a  stupid  and  dazed  condition  near  the  granary,  and  he  has  killed  them  with 
a  stick  on  several  occasions.  This  case  appears  to  have  developed  the  disease  in  the  submaxilla.iy  glands 
first,  as  inguinal  and  femoral  buboes  did  not  make  their  appearance  till  the  illness  had  lasted  five  or  six 
days.  Plague  was  not  suspected  by  the  medical  attendant  till  the  involvement  of  the  inguinal  glands 
became  apparent. 
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Case  No.  5. — Worked  in  the  basement  of  a  Queen-street  premises.  Theve  were  numerous  traces  of 
rats  throughout  the  building,  but  no  dead  ones  were  found  nor  were  any  infected  ones  obtained.  On  the 
other  side  of  the  street,  directly  opposite  these  premises,  infected  rats  have  been  recently  obtained. 

Cash  No.  6. — Worked  in  a  produce  store  in  the  Valley,  and  lived  over  the  shop.  Numerous  traces 
of  rats  were  observed  throughout  the  building. 

Case  No.  7. — Lived  at  Spring  Hill,  and  worked  in  the  Government  Printing  Office.  Spring  Hill 
area  supplied  several  cases  during  1901  and  1902. 

Case  No.  8. — Lived  opposite  to  the  flourmill  which  supplied  Case  No.  4. 

Cash  No.  9. — Lived  in  George  street.  Three  days  before  she  was  taken  ill  the  floors  of  two 
bedrooms  on  the  ground  floor,  adjoining  the  kitchen  where  she  worked,  were  taken  up  and  five  decom- 
posed rats  were  found.  These  premises  are  adjoining  some  Roma-street  produce  stores,  which  about  that 
time  yielded  several  infected  rats. 

Case  No.  10. — This  case  is  discussed  elsewhere.    A  member  of  the  rat  corps. 

Case  No.  11. — Lived  with  his  parents  at  Downfall  Creek,  a  scattered  settlement  about  7  miles 
from  Brisbane.  His  father  was  slaughter-man  at  a  neighbouring  slaughter-yard,  and  deceased  was  in  the 
habit  of  going  every  moniing  to  the  yard  with  his  father's  breakfast  and  remaining  there  for  half  an 
hour  or  an  hour. 

On  inquiry  at  the  slaughter-yard,  the  following  facts  were  elieited : — ■ 

Rats,  until  about  three  weeks  previously,  had  been  very  numerous  at  the  yard,  but  since  that 
they  had  been  dying  in  great  numbers ;  every  morning  numerous  dead  ones  were  raked 
up  and  burnt ;  sick  ones,  which  appeared  dazed  and  could  be  easily  knocked  over,  were 
frequently  observed. 

The  slaughter-yard  was  thoroughly  overhauled,  and  the  decomposed  remains  of  250  rats  were 
obtained  and  sixty  living  ones;  of  these  latter  two  were  found,  on  bacteriological 
examination,  to  be  plague-infected. 

It  is  interesting  to  note  that,  on  several  occasions  previous  to  this,  infected  rats  were  found  at  the 
head  town  shop  of  this  slaughter-yard  and  in  the  immediate  vicinity  of  this  shop. 

From  this  town  shop  various  butchering  refuse  and  offal  were  brought  to  the  yard  to  be  dealt  with, 
and  also  the  forage  for  the  horses  at  the  yard  was  first  sent  to  the  town  shop  from  the  produce  stores,  and 
then  transported  fi-om  the  shop  to  the  yard.  It  is  quite  conceivable  that  an  infected  rat  was  carried 
amongst  the  offal  or  the  forage  from  the  town  shop  to  the  slaughter-yard  at  Downfall  Creek,  thus  causing 
an  epizootic  amongst  the  rats  there. 

Ca.se  No.  12. — Lived  at  Newstead,  and  was  occupied  with  domestic  duties  at  home.  The  etiology 
of  this  case  is  obscure  as  no  signs  of  rats  were  observed  in  her  home,  nor  were  any  infected  rats  obtained 
in  the  neighbourhood,  though  it  was  thoroughly  worked  for  rats. 

Case  No.  13. — Sanitary  cart  driver,  lived  at  South  Brisbane;  his  stables  were  on  the  North  Quay, 
not  far  from  the  flourmill  which  supplied  Case  No.  4.  There  were  numerous  traces  of  rats  at  the  stables, 
and  six  live  ones  were  captured  there,  but  they  were  healthy.  Two  carcases  (prol)ably  plague-infected) 
AVere  obtained,  but  were  unfit  for  examination. 

Case  No.  14. — Lived  at  New  Farm,  and  worked  at  a  boot  factory  in  Edward  street.  No  signs  of 
rats  were  noticed  at  home,  but  there  were  numerous  traces  of  them  at  the  factory,  and  on  overhauling  it 
four  decomposed  rats  weie  found  there.  Infected  rats  have  frequently  been  obtained  in  this  neighbour- 
hood.   Case  No.  3  worked  in  premises  opposite  the  factory. — (Vule  oho  Case  No.  1.) 

Case  No.  15. — Lived  at  Woolloongabba,  and  worked  in  a  brick  and  cement  warehouse  in  Creek 
street.  No  signs  of  rats  at  home,  but  there  were  numerous  traces  throughout  the  warehouse.  The  ware- 
house is  close  to  wharves  which  have  supplied  several  infected  rats. 

Cases  Nos.  18  and  17. — Lived  at  Billet  street.  Spring  Hill.  Case  16  was  in  the  habit  every 
morning  of  carrying  breakfast  to  Case  No.  17,  at  the  latter's  stables  in  Tank  street;  Case  No.  17,  who 
lived  at  Isaac  street.  Spring  Hill,  being  employed  as  a  carter.  Case  No.  16  usually  remained  at  the 
stables  for  about  half  an  hour  to  an  hour.  The  onset  of  the  disease  in  both  these  cases  was  practically 
simultaneous.  About  a  week  previous  a.  dazed  rat  was  seen  in  the  stable-yard,  and  on  the  same  day  a 
dead  one  was  also  seen  there. 

At  the  stables  numerous  traces  of  rats  were  found,  and  four  decomposed  rats  were  obtained. 

Case  No.  18. — Living  in  Queen  street.  Traces  of  rats  were  found  in  some  outbuildings  in  the 
yard  of  her  home.  These  premises  are  in  the  immediate  vicinity  of  shops  where  infected  rats  have  been 
several  times  found  during  this  year. 

Case  No.  19. — Chinese  fruiterer,  living  in  his  shop  in  Brunswick  street.  Traces  of  rats  throughout 
the  premises,  and  decomposed  (probably  plagnae-infected)  carcases  were  found. 
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APPENDIX  A. 

METROPOLITAN  AEEA. 
TABLE  L — Showing  Incidence  of  Plaqcte-Infecteu  Eats,  1900-1907. 


Premises. 


Advertising  Agents 
Arcade 
Auctioneer 
Bacon  Store  ... 
Bag  and  Bale  Stores 
Bakers 

Black  smiths  ... 
Boar.iing-liouses 
Bootmakers  ... 
Butchers 
Butter  Factories 

Cafes  

Carpenters 
Chemical  Works,  &c. 
Chemists 
Chinese  Dealers 
Coaclibuilders 
Confectioners ... 
Dentists 
Drapers,  &c.  ... 
Factorii's 
Flour  Mills  ... 
Fruit  and  Ojstcr  Saloons 
Farmers 
Fish  Dcalei's  ... 
Government  Buildings 
Grocers 
Hotels 

Ironmongers  ... 
Machinery  ijtores 
Meat  works 
Municipal  Baths 
Municipal  Markets 

Offices  

rhoiographers 
Printers 
Produce  Stores 
Public  Places 
Railway  Premises 
Residences 
Retail  Shops  ... 
Saddlers 
Schools 

Second-hand  Stores 
Slaughter-yards 
Stables 

Undertakers  ... 
Unknown 
Upholsterers  ... 
Wharves  and  Shipping 
Warehouses  ... 
Wood  Depots... 


Total 


Factories 
Grocers 

Produce  Stores 
Eesidences 
Warehouses  ,.. 


Total  Mice 
Totals  of  Rodents 


1900. 

—  — 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1 



1 

1 

X 

1 

X 

... 

2 

•3 

0 

1 

X 

X 

'■k 

5 

1 

X 

1 

X 

9 

1 
± 

2 

f 

7 

I 

2 

q 

1 

2 

1 

-* 

e: 

1 

X 

2 

1  ^ 

xo 

2 

3 

1 

2 

xu 

"'7 

15 

7 

3 

10 

1 

43 

1 

X 

1 

X 

i 

2 

It? 

"■ . 

0 

1  fi 

Xu 

•5 

0 

1 

J 

1 

X 

,11 

1 

\ 

]^ 

Q 
»i 

2^ 

\ 

2 

I 

1 

X 

1 

X 

1 

J. 

A, 

0 

.1, 
^x 

4 

4 

4 

"1 

1 

2 

3 

2 

\ 

3 
0 

\ 

10 

3 

3 

Q 

\ 

14 

\ 

\ 

2 

1 

J. 

Q 

0 

7 
I 

Si 

0 

2 

30 

0 

1 

X 

... 

2 

9 

g 
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2 

0 

2 

10 

"5 

J, 

0 

1, 

2 

73 

5 

1 

0 

Xt7 
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■J 

0 

80 

I 

\ 

2 

') 
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7 

1 
1 

■3 

1 
3 

... 

'2 

2 

16 
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■1 

3 

■5 
0 

"5 

2 

27 

± 

1 
1 

1 

X 

3 

1 
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2 

2 

5 

2 

ft 

u 

\ 

XOv^ 

g 

I06 

"il 

16 

1  Jt 

2 

2 

\ 

06 

1 

6 

7 

is 

17 

16 

"2 

29 

""7 

3 

"1 

90 

2 

2 

3 

4 

1 

3 

15 

1 

2 

2 

3 

6 

1 

15 

1 

2 

"1 

4 

10 

10 

2 

7 

3 

1 
i 

5 

2 

■J 

0 

7 

1. 

91 

1 

2 

Q 

"3 

1 

"*9 

"io 

14 

21 

""s 

"'7 

""3 

78 

2 

1 

2 

12 

2 

4 

4 

27 

1 

... 

1 

2 

90 

101 

106 

82 

377 

128 

48 

22 

'.'51 

Infected 

Mice. 

1 

"1 

2 

1 

1 

•> 

3 

1 

90 

10 

106 

84 

380 

129 

48 

22 

960 
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APPENDIX  B. 

TABLE  II. — Showutg  Occupation  Incidence  (Whole  State,  1900-1907). 


■                              ■   -- 

Occupation  of  Persons  Attacked. 

Male. 

Female. 

Total. 

Food  Trades  and  Trades  Associated  with  Eats — 

Bakers... 

4 

4 

Butchers  and  Slaughterers  ... 

12 

12 

Coufectioners,  Cooks,  Waiters,  Stewards,  &c. 

13 

6 

19 

Fishmongers  ... 

2 

2 

Fruiterers 

5 

"2 

7 

Grocers  and  Provision  Stores 

14 

6 

20 

Grooms,  Jockeys,  Carters,  &c. 

8 

8 

Hotels,  Eestaurants,  &c. 

21 

"5 

26 

Produce  Stores 

26 

3 

29 

Batcatchers  and  Scavengers 

8 

8 

Wharf  Labourers 

17 

17 

Warehouses,  Packers,  &c.  ...  ...   

13 

"i 

14 

—  166 

Other  Trades — 

Bootmakers  ... 

5 

5 

Bookbinders,  Printers,  &e.  ...       ,..  ...   

1 

1 

Blacksmiths  ... 

2 

2 

Carpeaters 

2 

2 

!>rapers,  Tailors,  and  Shop  Assistants 

8 

2 

10 

Ironmongers  ... 

1 

1 

Painters 

2 

i 

3 

Plumbers 

3 

3 

Saddlers       ...       ...  ...     

3 

3 

Timber  Yards 

4 

4 

—  34 

Housework — 

Domestic  Duties  (including  Servants,  and  Children  at  home)... 

3 

61 

64 

School  Children    ...                                     ...  ...   

46 

18 

64 

—  128 

Clerical  Work 

10 

2 

12 

Medii-al  Practitioners,  Nurses,  Ward^men,  &c.       ...    ■  ... 

6 

5 

11 

-  23 

Chinese 

22 

22 

Kanakas 

2 

2 

Miscellaneous  Occupations  (including  Cane-cutters)... 

40 

16 

50 

No  Occupation     ...       ...       ...       ...  ...   

30 

9 

39 

—  113 

Total   

464 

APPENDIX  C. 

TABLE  III. — Showing  Incidence  on  Households  and  Secondaet  Cases. 
Eleven  Premises  (dwellings  or  plai  es  of  emyloyment)  at  which  Twenty-five  Cases  received  their  Infection. 


Initials. 

Age. 

Sex. 

Occupation. 

M.  C,  junr. 

20 

M. 

Barman,  Hotel   

M.  C,  senr. 

M. 

Hotel  proprietor   

J.  H. 

18 

M. 

Soldier   

K.  H.  ... 

44 

F. 

Housewife  ...   

W.  E.  W. 

18 

M. 

Bootmaker,  Leichhardt  street 

G.  W.  ... 

21 

M. 

Ditto   

H.  L.  ... 

19 

M. 

Dentist's  assistant,  George  street 

J.  C. 

23 

M. 

Ditto   

w.  w.  ... 

37 

M. 

Commission  agent.  Tank  street  ... 

M.  E.  W. 

F. 

Housewife 

H.  W.  ... 

16 

M. 

Schoolboy     ..,  ...   

G.  S.  B.  H. 

44 

M. 

Commercial  traveller,  Peel  street. 

South  Brisbane 

A.  B.  ... 

20 

F. 

Domestic  servant   

J.  B. 

27 

M. 

Baiman,  Hotel  ...   

S.  0. 

23 

F. 

Housemaid   

E.  L.  ... 

40 

F. 

Housewife,  Railway  Reserve 

G.  L. 

14 

M. 

Schoolboy   

M.  R.  ... 

32 

F. 

Housewife,  Melbourne  street 

V.  R.  ... 

12 

F. 

Schoolgirl   

M.  S.  ... 

23 

F. 

Housewife,  Duncan  street  

M.  S.  ... 

15 

F. 

At  home   

Baby,  S.  ... 

1  week 

M. 

Born  at  Lady  Bowen  Hospital,  ta 

R.  R.  ... 

18 

M. 

Yardman,  Hotel   

G.  J.  W..,. 

17 

M. 

Ditto      ditto  ...   

J.  C. 

45 

M. 

Proprietor,  ditto   

Year. 


1900 


1901 


1902-  I 


I9O4  { 


1907 


Place  where  Secondary  Case 
Occurred. 


Hotel,  Leichhardt  street  .. 

Mary  street,  Rosalie 
Leichhardt  street   


George  street 

Tank  street  . 
ditto 


Peel  street,  South  Brisbane 
Hotel,  George  street 
Railway  Reserve   

Melbourne  street   

Wandoo  street 

ken  to  Plague  Hospital 

Hotel,  Queen  street  


Date  ol 
Attack. 


25  July  ... 
2(5  „ 

5  April  ... 

6  „ 

17  May  ... 
17  „ 

19  February 
27  „ 
10  March 
10  „ 
10  „ 
12  „ 

14  „ 

26  ... 
30  „ 

27  April 
27  „ 

19  August 

20  „ 

7  April 
9 

9 

24  May 
27  „ 
26  „ 


Eemarks. 


Recovered  (son), 
ditto  (father). 

Recovered  (son). 

ditto  (mother). 
Died  (brother). 

ditto  ditto. 

Recovered. 

ditto. 
Died  (father). 
Recovei-ed  (mother). 

ditto  (son) 

ditto 

ditto. 
Died. 

ditto. 
Recovered  (mother). 

ditto  (son). 

Recovered  (mother), 
ditto  (daughter). 

Died  (mother  of  baby). 
Died  (sister  of  above). 
Died. 

Recovered, 
ditto, 
ditto. 
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AND   INK  SKtTCH   OF  BRISBANE   DRAINAGE  FOUND   IN   GEORGE  STREET  IN 
OPENING   UP   RAT  BURROWS,   17th   FEBRUARY,  1905. 

A.  — A  6-inch  pipe  recently  laid.  D. — A  4-inch  pipe  from  rain-water  pipe. 

B.  — A  6-)nch  pipe  evidently  a  sectional  drain.  E. — A  4-inch  pipe  discharging  anywhere. 

C.  — A  4- inch  pipe  discharging  anywhere.  F.—  A  hole  through  which  sewage  comes  ;  pipe  not  in  sight. 
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APPENDIX  E. 

REPORT  ON  THE  OUTBREAK  OF  PLAGUE  AT  MARYBOROUGH. 

MiAT-JuNE,  1905. 

Department  of  Public  Health,  Queensland, 

Brisbane,  29th  June,  1905. 

To  the  Hon.  the  Home  Secretary. 

Sir, — I  have  the  honour  to  submit  the  following  Pieport  on  the  recent  Outbreak  of  Plague  at 
Maryborough,  in  this  State. 

On  the  14th  June  instant,  an  official  inquiry  was  held  by  me  at  the  Municipal  Chambers, 
Marybo]-ough,  into  the  circumstances  of  the  outbreak  of  the  disease  in  that  area,  a  city  of  12,000 
inhabitants,  situated  on  the  banks  of  the  Mary  River,  about  20  miles  from  its  entrance,  and  distant 
167  miles  by  railway  from  Brisbane. 

The  outbreak  was  cliaracterised  by  pneumonic  manifestations,  without  distinct  enlargement  of  the 
lymphatic  glands — a  type  of  plague  which,  fortunately,  has  been  rare  in  Queensland.  The  members  of 
a  family,  named  O'Connell,  consisting  of  seven  children,  residing  with  their  father  at  Newtown,  near  the 
city,  in  a  state  of  great  poverty  and  neglect^ — father  out  of  employment,  and  of  intemperate  habits; 
mother  dead — were  seized  within  a  few  days  of  each  other  with  acute  gastro-intestinal  symptoms,  which 
terminated  in  five  of  the  cases  with  symptoms  of  pneumonia.  Of  nine  persons  attacked  (five  in  one 
family),  eight  died  within  a  short  period,  including  two  nurses  who  were  attached  to  the  local  General 
Hospital  staff. 

The  first  case  (John  O'C),  a  boy,  aged  seventeen  years,  sickened  on  the  19th  May,  and  lay  ill 
at  his  liome  for  six  days  prior  to  the  visit  of  a  local  medical  practitioner  a  day  before  death  on  the 
25th  May.  No  suspicion  of  the  nature  of  the  illness  was  aroused,  and  the  cause  of  death  was  certified 
as  "  pneumonia."  This  boy  was  employed  as  an  assistant  in  a  fruiterer's  shop  situated  in  the  main 
thoroughfare  of  the  town.  An  open  sewer — ^a  natural  watercourse — receiving  the  main  drainage  of  the 
city,  runs  beneath  and  alongside  a  block  of  shops,  including  the  fruiterer's  shop  referred  to,  and  affords 
an  excellent  harbourage  for  rats. 

On  the  28th  May,  a  neighbour  of  the  O'Connell  family  (Mrs.  E.),  aged  forty-nine  years,  who  had 
visited  and  assisted  in  nursing  the  boy  John  O'C.  before  his  death,  sickened  with  headache,  vomiting, 
severe  pain  in  the  epigastrium  and  back,  and  died  at  her  home  on  the  31st  May.  In  this  instance  a 
certificate  of  death  was  refused  by  the  local  medical  practitioner  called  to  attend  the  case  pending  a 
post  mortem  examination  of  the  body  by  the  Health  Officer. 

Meanwhile,  four  other  childien  of  the  O'Connell  family  had  sickened  with  headache,  pjTexia, 
severe  vomiting,  pains  in  the  cardiac  and  epigastric  regions,  and  were  removed  to  the  General  Hospital  on 
the  28th  May.  On  the  31st  May,  a  girl  (Ellen  O'C),  aged  seven  years,  and  a  boy  (James  O'C),  aged 
fifteen,  died  at  the  hospital  with  symptoms  of  "  broncho-pneumonia."  Two  other  members  of  the  family 
— the  eldest  girl  (Kate),  aged  eighteen  years,  and  a  younger  sister  (May),  aged  nine  years — both 
recovered,  and  were  discharged  as  convalescent  on  6th  June.  They  were  removed  as  "  contacts  "  to  the 
Plague  Hospital,  and  have  since  been  discharged. 

On  the  28th  May,  two  further  members  of  the  O'Connell  family — ^a  boy  (Ritchie),  aged  ten  years, 
and  a  girl  (Mary),  aged  three  and  a-half  years — were  taken  to  the  home  of  a  girl  friend  (Miss  S.)  of  the 
family,  and  nursed  by  her  till  the  next  day,  when  they  were  admitted  to  the  General  Hospital  on  the 
application  of  the  father,  Richard  O'Connell. 

Ritchie  died  on  the  2nd  June,  and  Mary  on  3rd  June,  at  the  General  Hospital,  both  with  symptoms 
of  plague-pneumonia. 

Importance  now  attaches  to  the  new  centre  of  infection — the  wards  of  the  General  Hospital — and 
the  association  of  the  nurses  with,  at  the  time,  unrecognised  cases  of  plague  with  more  or  less  marked 
pulmonary  symptoms. 

Nurse  B.,  aged  twenty-two  years,  a  staft"  nurse  on  night  duty,  had  charge  of  the  O'C.  family  from 
^leir  admission  imtil  30th  May.  She  was  taken  ill  on  3rd  June  with  chest  symptoms,  cough,  and 
expectoration,  and  died  on  6th  June. 

Nurse  W.,  aged  twenty-eight  years,  another  staff  nurse,  who  also  attended  the  O'C.  cases,  as  well 
as  Nurse  B.  referred  to,  presented  clinical  symptoms  of  lobular  pneumonia  on  5th  June,  with  cough  and 
watery  sputum.    She  died  on  12th  June. 

A  third  nurse,  E.  S.,  aged  twenty-eight  years,  who  attended  Nurse  W.,  sickened  on  10th  June  with 
headache,  pyrexia,  and  general  malaise.   She  recovered,  and  was  discharged  convalescent  on  the  23rd  June. 

The  above  is  a  short  histoi-y  of  the  association  and  distribution  of  the  cases.  It  will  be  seen  that  a 
direct  association  is  established  between  all  of  them,  which  connection  is  also  greatly  strengthened  by 
the  time  incidence  of  the  attacks. 

A  study  of  the  symptomatology  and  type  of  the  disease  emphasises  the  fact  that  plague  may 
manifest  itself  in  a  form  other  than  the  most  frequent  and  most  typical — i.e.,  bubonic  plague,  which  up  to 
the  present  time  has  characterised  every  outbreak  in  the  State. 

In  all  of  the  above  cases  the  variety  of  plague  partook  of  the  nature  of  a  general  infection  rather 
than  of  a  local  bubonic  character.  In  no  case  was  there  any  distinct  enlargement  of  the  lymphatic  glands 
accessible  for  examination. 

All  the  O'Connell  cases  were  probably  septictemic  at  the  outset,  and  received  infection  from  the 
same  source.  With  the  exception  of  the  first  case  (John),  who  died  at  home  after  an  illness  of  seven  days, 
pulmonary  symptoms  did  not  develop  until  after  their  admission  to  the  General  Hospital. 

A  careful  search  for  rats  at  the  time  in  the  vicinity  of  the  sewer  abovementioned  elicited  no 
evidence  of  plague  infection  among  the  rodents,  which,  however,  were  found  in  large  numbers,  many  of 
them  being  of  exceptional  bodily  size  and  vigour. 

The  squalid  surroundings  of  the  O'Connell  family — the  majority  of  the  family  were  practically 
dependent  upon  the  charity  of  neighbours — their  ill-nourished  bodies,  and  insanitary  dwelling  abode  (the 
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Municipal  Inspector  reported  that  the  interior  of  the  house  was  in  a  filthy  state),  were  doubtless 
predisposing  causes  in  lowering  individual  vitality  and  the  natural  resistance  to  infection. 

The  contact  (Mrs.  E.)  who  attended  the  first  case  (John  O'C.)  just  prior  to  his  death,  and  at  a 
time  when  cough  and  secondary  pneumonia  had  deevloped  as  a  manifestation  of  septicaemic  plague, 
evidently  contracted  primary  plague-pneumonia  by  ''  drop-infection,"  the  atmosphere  immediately 
surrounding  the  patient  containing  minute  suspended  particles  of  expectoration. 

The  young  woman  S.,  who  was  also  a  "contact,"  did  not  attend  the  first  O'Connell  case  (John) 
until  after  his  death,  when  she  assisted  in  "laying  out  the  body."  The  circumstance  that  she  escaped 
infection,  although  in  close  and  constant  attendance  on  the  other  affected  members  of  the  family,  may 
be  attributed  to  the  fact  that  pulmonary  symptoms  had  not  at  that  time  developed  in  the  sick  children. 
There  is  no  evidence  that  the  indisposition  of  either  the  eldest  girl,  Kate,  or  her  younger  sister.  May, 
the  two  surviving  members  of  the  O'Connell  family,  was  due  to  plague. 

Special  interest  attaches  to  the  cases  among  the  hospital  nursing  staff  as  affording  an  illustration 
of  a  variation  both  in  the  type  of  the  disease  and  severity  of  attack.  As  in  the  unfortunate  case  of  Mrs. 
E.,  the  two  hospital  nurses  who  succumbed  to  the  disease  obtained  their  infection  by  direct  contact  with 
septictemic  plague  cases,  which  subsequently  developed  secondary  pnemnonic  symptoms.  The  illness  of 
Nurse  B.,  as  well  as  Nurse  W.,  was  primary  pneumonic  in  type,  the  development  of  the  disease  being  due 
to  the  growth  of  the  plague  bacilli  in  the  lung  tissue. 

In  the  case  of  Nurse  S.,  who  is  now  coiivalescent,  pneumonic  symptoms  did  not  develop,  her 
symptoms  of  more  or  less  serious  indisposition  being  modified,  doubtless,  by  an  initial  immunising  and 
subsequent  repeated  doses  of  Yersin's  serum. 

The  measures  taken  for  the  suppression  of  the  outbreak  were  preventive  inoculation  of  doctors  and 
nurses  in  attendance,  and  the  weai'ing  of  specially  designed  costumes  and  respirators ;  isolation  of  the 
infected;  segregation -of  the  probably  infected  (quarantine  of  the  hospital  premises);  destruction  by 
burning  of  O'Connell's  house  with  its  contents;  disinfection  of  clothes;  disinfection  of  houses,  including 
the  General  Hospital ;  cleansing  operations,  and  the  destruction  and  examination  of  rats.  It  is  to  be 
regretted  that  the  precautionary  measures  taken  by  the  Department  of  Public  Health,  and  which  were 
carried  out  with  success  after  the  death  of  the  seventh  patient,  could  not  have  been  enforced  at  an  earlier 
date. 

Apparently,  there  was  nothing  to  arouse  suspicion  until  the  concurrent  deaths  of  Mrs.  E.,  at  her 
residence,  and  the  two  children  in  the  General  Hospital  the  same  day — viz.,  31st  May.  The  local 
practitioner  who  attended  the  first  case  in  the  O'Connell  family  certified  the  cause  of  death  to  have  been 
one  of  ordinary  pneumonia.  On  being  called  in  a  few  days  after  to  see  several  other  sick  members  of  the 
fanaily,  lie  ordered  their  removal  to  the  General  Hospital.  The  nui'ses  and  inmates  were  thus  exposed 
to  infection  before  the  real  nature  of  the  disease  had  been  discovered.  There  was  a  rapid  development. 
Of  the  six  deaths  which  occurred  at  the  hospital,  five  took  place  within  six  days.  It  was  only  after  several 
sudden  deaths,  arising  from  some  suspicious  but  undetermined  cause,  had  occurred  that  the  Department 
was  communicated  with. 

On  the  31st  May,  Dr.  Lee  Garde,  the  medical  superintendent  of  tli©  hospital,  and  Dr.  Dixon,  a 
local  practitioner  who  had  attended  Mrs.  E.,  reported  the  O'Connell  cases  to  the  Mayor  as  suspicious,  and 
probably  plague.  His  Worship  communicated  the  report  to  me.  The  same  day,  Dr.  Penny,  the 
Government  Medical  Officer  at  Maryborough,  telegraphed  to  me  at  Brisbane  as  follows : — 

"  Boy  and  girl  died  at  hospital.  Woman  who  attended  also  died,  all  of  broncho-pneumonia, 
after  three  days'  illness.  Two  sisters  and  one  boy  still  ill  in  hospital  Suspicious.  Want  post 
mortem  examination  on  woman." 

I  telegraphed  the  following  reply : — 

"  Take  all  precautions.  Isolate  cases  and  contacts  as  far  as  possible.  Send  '  specimens '  of 
organs  from  mortem  case  here  for  examination.  Will  send  my  Health  Officer  and  sermn  if 
symptoms  still  suspicious.    Wire  me  progress  to-day." 

The  same  day  (1st  June)  I  received  the  following  reply: — 

"Precautions  taken.  Serum  injected;  post  mortem,  examination  refused.  Body  buried 
without  certificate.  Think  plague.  Circumstances  suspicious,  not  conclusive.  No  glandular 
enlargement.    Patient  same.    Sputum  sent  '  Pound '  (Government  Bacterioloo-ist)." 

On  2iid  June  the  Goveniment  Bacteriologist  furnished  me  with  the  following  report:  

"_Four  smear  preparations  received  from  Maiyborougli  this  morning.  The  specimens  were 
unsatisfactory.  In  one  I  found  a  few  organisms  which  were  apparently  pneumo-bacteria.  No 
Bac.  pesf  is  were  detected." 

Under  the  Plague  Regulations  of  1903  all  cases  of  plague,  or  suspected  plague,  must  be 
immediately  reported  to  the  Health  Oflicer  of  the  Local  Authority,  and  to  the  Commissioner  of  Public 
Health. 

When  plague  threatens,  the  recognition  of  the  first  case  or  cases  is  of  paramount  importance.  In 
times  outside  those  of  an  epidemic,  plague  diagnosis  is  more  or  less  a  matter  of  probability,  the  disease 
not  unfrequently  being  mistaken  for  typhus,  malaria,  pneumonia,  and  other  diseases.  The  pneumonic 
type,  particularly,  is  likely  to  be  overlooked.  On  the  11th  February,  1901,  a  circular  letter  was  sent  by  me 
to  all  the  Medical  Officers  of  Health  and  Government  Medical  Officers  throughout  the  State,  especial 
attention  being  directed  to  the  following  paragraph : — • 

"  Any  sudden  death  occurring  during  a  plague  epidemic,  or  threatened  epidemic,  should 
be  regarded  as  suspicious,  and  a  2Jost  mortem  examination  made.'' 
Had  the  post  mortem  examination  on  the  body  of  Mrs.  E.  been  carried  out  as  directed  by  me  on 
the  request  of  the  Government  Medical  Officer,  on  31st  May,  there  is  eveiy  reason  to  suppose  that  the  real 
nature  of  the  disease  would  have  ben  Ijrought  to  light.  Precautionaiy  measures  could  have  been  taken 
which  would  have  materially  lessened  the  danger  and  risk  to  the  doctors  and  the  narses  attendant  on  the 
cases  at  the  hospital. 
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The  adoption  of  compulsory  notification  should  be  omnbined  with  an  efficient  system  of  registration 
of  deaths. 

"  No  scheme  of  death  registration  can  be  perfect  unless  it  furnishes  information  in  respect 
of  the  causes  of  deaths  as  well  as  of  the  numbers." 

In  the  absence  of  reliable  death  certificate  this  information  can  only  be  obtained  by  post  mortem 
examination,  or  an  inspection  of  and  inquest  on  the  body. 

The  burial  of  the  body  of  Mrs.  E.  without  a  death  or  other  certificate  by  the  Maryborough 
Cemetery  authorities  was  strongly  commented  on  by  me  at  the  official  inquiry.  Regulation  19  of  the 
"Rules  and  Regulations  made  by  the  trustees  of  the  Maryborough  Cemetery  pursuant  to  'The  Cemet&ry 
Act  of  1865,'  and  published  in  the  Government  Gazette  of  8th  November,  1870,''  reads: — 

"  No  funeral  will  be  allowed  to  take  place  (except  under  circumstances  of  the  most  urgent 
nature)  without  a  certificate  of  the  registration  of  the  death,  signed  by  the  district  registrar, 
or  a  certificate  of  a  coroner  or  magistrate  holding  an  inquest  or  inquiry ;  such  certificate  to  be 
delivered  to  the  sexton  before  the  funeral  enters  the  gate  of  the  cemetery." 

Harry  Nicholas  Hansen,  sexton  at  the  cemetery,  in  his  evidence  stated : — 

"  If  I  do  not  receive  the  certificate  the  undertaker  generally  tells  me  '  it  is  all  right.'  I 
cannot  veiy  well  stop  a  whole  congregation  outside  tlie  gate  if  there  is  no  certificate.  I  have 
let  in  many  funerals  without  a  certificate  a  score  of  times ;  it  has  often  been  done  in  the  past, 
even  before  my  time.  I  have  taken  the  word  of  the  undertaker  that  everything  was  right.  I 
never  reported  these  cases  to  the  cemetery  trustees,  it  having  been  a  practice.  Have  been 
employed  for  twenty-seven  years,  and  have  been  sexton  for  twenty-three  yeai's.  I  admit  it  was 
not  right  to  bury  without  a  certificate,  but  will  take  good  care  it  does  not  happen  again." 

Frederick  Vaughan,  Police  Magistrate  at  Maryborough,  said : — 

"  All  deaths  under  suspicious  circumstances  should  be  reported  to  the  police,  and,  if 
required,  I  give  an  order  for  a  post  mortem,  which  the  Government  Medical  Officer  carries  out 
and  reports  upon.  If  further  inquiiy  is  required,  I  hold  it  ;  when  a  doctor  refuses  a  death 
certificate,  an  order  for  a  i^ost  mortem  is  given.  The  police  would  report  such  refusal  to  me  if 
it  came  to  their  knowledge.  This  is  the  fii'st  I  have  heard  of  the  case,  and  I  have  no  knowledge 
of  it.  Someone  has  committed  an  illegal  act,  and  I  am  surprised  to  hear  of  it.  I  should  think 
the  person  responsible  would  be  the  man  who  allowed  the  body  to-  be  taken  into  the  cemetery, 
as  the  proper  procedure  was  for  the  certificate  to  have  been  produced  at  the  cemetery  gate." 

The  fact  that  a  death  certificate  had  been  refused,  the  suspicious  circumstances  surrounding  the 
case  justifying  the  medical  attendant  in  the  action  he  took,  or  that  a  post  mortem^  examination  had  been 
objected  to  by  the  husband  or  relatives  of  the  deceased,  should  have  been  reported  to  the  police  magistrate. 
No  such  report  was  made. 

On  receipt  of  my  telegram  the  Health  Officer  proceeded  to  make  the  examination,  and  found  that 
the  body  had  already  been  removed  and  buried. 

On  the  2nd  June,  Dr.  Baxter-Tyrie,  Health  Officer  to  the  Department  of  Public  Health,  left  for 
Maiyborough  to  investigate  the  nature  of  the  illnesses.  On  the  evening  of  that  day  he  assisted  the 
Government  Medical  Officer  at  a  post  mortem  examination  on  the  body  of  Richard  (or  Ritchie)  O'Connell, 
at  the  hospital  morgue.  The  upper  two-thirds  of  the  left  lung  was  dark,  solid,  red  hepatisation  being  well 
marked.  Sero-sanguineous  fluid  exuded  from  cut  suifaces.  Section  sank  in  water.  Several  hsemorrhagic 
condensations  ahout  size  of  a  shilling  O'Ver  middle  lobe  of  left  lung.  Sero-sanguineous  fluid  .exuded  from 
mouth  and  nostril,  and  filled  bronchial  tubes.  Liver  large,  tough,  and  intensely  hypersemic.  No  glandular 
enlargement.  Bacteriological  examination  of  sections  of  lungs,  liver,  spleen,  kidneys,  and  heart  sent  to 
the  Government  Bacteriologist  showed  numerous  Bac.  pestis. 

A  guinea-pig  inoculated  from  above  material  died  in  four  days.  Post  mortem  examination  revealed 
the  characteristic  appearances  of  plague,  and  microscopical  preparations  from  the  spleen  showed  numerous 
typical  Bac.  pestis. 

Dr.  Tyrie  found  a  large  number  of  Bac.  jjesfis  in  the  sputum  which  had  been  collected  before 

death. 

The  sections  of  viscera  above  referred  to  were  despatched  from  Maryborough  on  the  evening  of 
the  2nd  June,  and  should  have  reached  Brisbane  early  next  morning,  the  3rd  instant.  They  were  not 
received,  however,  at  the  Bacteriological  Institute,  Brisbane,  until  the  5th  instant — a  delay  of  two  days. 

Stephen  O'Brien,  post  and  telegraph  master'  at  Maryborough,  stated  that  the  delay  occurred  at 
Brisbane.  He  furnished  a  copy  of  the  inland  parcel  post  bill  to  show  that  the  parcel  containing-  the 
"  specimens  "  had  been  despatched  from  the  Maiyborough  Post  Office  on  the  night  of  the  2nd  June,  and 
a  receipt  for  the  sanre  from  the  receiving  officer  at  Brisbane  on  the  3rd  instant. 

On  making  inquiries  at  the  Brisbane  office  on  the  mor'ning  of  the  3rd,  the  postal  authorities  stated 
that  no  packet  had  been  received  fr-om  Maryborough.  I  am  satisfied  that  the  Maryborough  officers  are 
in  no  way  to  blame  for  the  delay.  A  mistake  appears  to  have  been  made  in  despatching  the  "  specimens  " 
by  parcel  post  instead  of  by  packet  in  the  ordinary  manner.  The  fact  that  a  Saturday  and  Sunday 
intervened  may  also  have  delayed  the  delivery  of  the  parcel  until  the  Monday  (5th  instant). 

On  the  3rd  June  the  local  fire  brigade  burned  down  the  house  lately  occupied  by  the  O'Connell 
family.  Everything  the  house  contained,  with  the  exception  of  a  few  articles  of  hardware  and  crockery, 
were  burned  with  the  house.  The  matti'ess  upon  which  John  O'Connell  slept  had  been  bur  ned  at  the  time 
of  his  death. 

The  house  occupied  by  Mrs.  E.  was  also  thoroughly  fumigated,  and  the  clothing  and  bedding  of  the 
unfortunate  woman  burned  or  disinfected. 

In  company  with  the  members  of  the  Health  Committee  of  the  Municipal  Council,  Dr.  Tyrie 
inspected  a  number  of  places  in  the  centre  of  the  town,  including  butchers'  shops,  produce  stor'es,  &c.  One 
large  produce  store  and  several  other  buildings  were  condemned,  and  ordered  to  be  pulled  down. 
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A  gang  of  men  employed  by  the  Municipal  Council  for  the  purpose  of  cleansing  and  raVdestructioo 
were  placed  under  the  superintendence  of  Chief  Inspector  Simpson,  of  the  Health  Department. 

On  the  3rd  June  a  post  mortem  examination  on  the  body  of  Mary  O'Conuell  was  conducted  at  the 
hospital  morgue.  The  lower  lobe  of  the  left  lung  was  found  to  be  in  a' state  of  red  hepatisation  with 
recent  pleurisy  over  the  affected  area.  No  glandular  enlargements;  Bac.  pestis  found  in  lung  tissue. 
Bacterioscopic  examination  of  the  sputum  before  death  revealed  the  presence  of  Bac.  jiestis,  pneumococci, 
and  streptococci. 

The  thoracic  organs  were  removed  en  masse,  and  placed  in  formalin  for  future  examination. 

On  5th  June,  Dr.  Tyrie  informed  me  by  wire  that  a  nurse  attending  the  O'Conuell  cases  had 
developed  pneumonia,  and  was  seriously  ill.  Two  departmental  nurses,  experienced  in  plague,  were  sent 
by  me  to  relieve  the  nursing  staff  of  the  Maryborough  Hospital.  The  death  of  Nurse  B.  was  reported 
on  6th  June.  The  sputum  from  this  case  contained  Bac.  j^estis,  pneumococci,  and  streptococci.  On  the 
morning  of  8th  June  another  nurse  of  the  General  Hospital  staff  was  reported  to  be  seriously  ill,  with 
symptoms  of  lobular  pnemiionia.  The  sputmii  contained  enormous  nmnbers  of  Bac.  pestis,  and  she  died 
on  12th  June. 

Two  aditional  nurses  of  the  Health  Department  plague  staff  were  sent  to  Maryborough  to  attend 
the  affected  nurse  of  the  local  staff. 

On  7th  June,  Dr.  Love,  Hon.  Pathologist  to  the  Department,  proceeded  to  Maryborough  at  my 
request,  to  confer  with  Dr.  Tyrie,  and  to  carry  out  certain  investigations. 

With  reference  to  the  case  of  Nurse  W.,  Dr.  Love,  in  his  report  of  the  lltli  June,  states — 

"  The  case  was,  of  course,  isolated  from  the  first,  but  there  was  unnecessary  communication 
with  the  sickroom  by  the  other  nurses  and  matron.    No  respirators  or  overalls  were  being  worn, 
the  net  of  the  bed  was  not  drawn,  and  no  sheets  or  screens  soaked  in  disinfectant  used.  The 
nurses  of  the  Health  Department  staff  soon  put  these  matters  in  order,  but  as  the  other  nurses 
had  been  unduly  exposed  to  infection,  I  ordered  all  of  them,  including  the  medical  superinten- 
dent, the  matron,  and  the  wardsman,  to  have  20  c.c.  of  serum  injected,  and  a  dose  of  10  c.c.  to 
be  administered  to  the  nurses  attending  on  the  cases  each  morning  till  the  period  of  incubation 
was  over  (five  days).     One  nurse  (Nurse  S.,  who  subsequently  was  taken  ill  and  recovered) 
objected,  and  was  still  alloAved  to  nurse  the  case,  but  on  being  told  by  me  that  she  could  not  be 
allowed  to  take  the  risk  without  inoculation,  she  consented,  and  was  inoculated  some  twenty-four 
hours  later  than  the  others.    The  nurses  were  instructed  in  the  precautions  to  be  observed.  All 
secretions  were  promptly  disinfected.    The  conclusion  I  formed  of  this  case  was  that  it  was  one 
of  primary  pneumonic  plague.    There  were  no  glandular  enlargements." 
The  hospital  premises  were  strictly  "quarantined,"  and  the  local  medical  and  nursing  staff 
forbidden  entry  to  the  infected  ward,  which  was  strictly  isolated  and  placed  in  charge  of  the  departmental 
health  officer  and  nm-sing  staff.    Part  of  the  clothing  and  bedding  of  the  nurses  who  had  died  were 
burned,  and  the  rest  disinfected. 

On  12th  June  I  proceeded  to  Maryborough  to  inquire  into  the  circumstances  of  the  outbreak,  and 
to  satisfy  myself  that  every  precautionary  measure  had  been  adopted.  Urgent  departmental  duties, 
demanding  my  attendance  at  Brisbane,  prevented  an  official  visit  at  an  earlier  date. 

The  matron  of  the  Colmslie  (Brisbane)  Plague  Hospital  was  placed  in  charge  of  the  ward  where 
the  remaining  case  (Nurse  S.)  was  isolated,  and  Dr.  Tyrie,  the  Health  Officer  to  the  Department,  was  given 
sole  control  of  this  and  any  further  cases  likely  to  develop. 

All  the  medical  officers  and  nurses  coming  in  contact  with  the  patient  received  an  immunising 
dose  of  20  CO.  of  Yersin's  serum.  Specially  designed  overalls  and  respirators  were  worn  at  the  bedside  or 
in  the  ward. 

The  quarantine  period  of  the  inmates  of  the  hospital,  who  were  all  segregated  in  the  east  wing 
of  the  building,  was  strictly  observed. 

Three  of  the  O'Conuell  cases  and  Nurse  B.  had  been  located  in  the  east  wing.  The  General 
Hospital  was  released  from  quarantine  on  16th  June.  The  more  urgent  cases  were  removed  in  the 
ambulance  wagon  to  the  Reception  House,  which  had  been  fitted  up  as  a  temporary  hospital,  the  rest 
of  the  inmates,  being  convalescent,  going  to  their  homes  or  to  friends. 

Nurse  S.  was  discharged  convalescent  from  the  General  Hospital  on  2.3rd  June. 

No  further  cases  have  been  reported,  and  there  lias  been  no  further  development. 
_  All  the  wards  of  the  hospital,  nurses'  quarters,  &c.,  have  been  thoroughly  disinfected  under  the 
superintendence  of  officers  of  the  Health  Department. 

The  local  rat-catching  gang  has  been  supplemented  by  five  experienced  men  from  the  gang 
employed  by  the  Health  Department.  Of  221  rats  and  45  mice  examined,  only  2  rats  have  been  found 
plague-infected. 

The  cleansing  and  rat-catching  operations  are  still  proceeding. 
1,  1 J  """"^  Pi-esents  a  cleanly  appearance,  which  reflects  the  greatest  credit  upon  the  hous^ 

holders  and  the  Local  Authority.  His  Worship  the  Mayor  and  the  Municipal  Council  afforded  the  officer 
ot  the  Health  Department  active  and  willing  co-operation. 

I  wish  to  express  my  appreciation  of  the  valuable  service  rendered  by  Dr.  J.  A.  Cairns  Penny  the 
Government  Medical  and  Health  Officer  at  Maryborough. 

I  have  the  honour  to  be, 

Sir, 

Your  obedient  servant, 

B.  BURNETT  HAM,  M.D., 

Commissioner  of  Public  HealtK 


^80 


PART  III. 

C— THE  MEDICAL  ASPECTS  OF  PLAGUE. 

I.- CLINICAL  FEATURES. 

In  most  of  its  clinical  characters  and  pathological  features,  plague  in 
Queensland  did  not  differ  to  any  material  degree  from  the  recorded  descriptions 
of  the  disease  by  observers  in  other  parts  of  the  world.  Since  a  general  description 
of  the  clinical  symptoms  and  the  principal  types  are  to  be  found  in  the  current 
and  alrea.dy  voluminous  literature  on  plague,  no  useful  purpose  could  be  served 
here  by  a  repetition  in  detail  of  the  clinical  varieties  or  types  of  plague.  So  many 
writers  have  prefaced  their  remarks  on  the  clinical  features  of  plague  to  the  same 
effect,  that  the  only  excuse  for  a  similar  apology  lies  in  the  fact  that  many 
detailed  descriptions  of  the  clinical  types  of  plague  mean  little  more  to  the  general 
practitioner  than  a  bewildering  list  of  symptoms  that  may,  or  may  not,  be  present, 
in  the  many  symptomatic  manifestations  of  the  recognised  types  of  the  disease. 

It  may,  therefore,  prove  more  profitable  if  I  endeavour  to  summarise  such 
information  as  I  have  been  able  to  collect  concerning  the  fixed  clinical  types 
generally,  and  the  more  conspicuous  features  exhibited  by  individual  cases  in 
particular,  in  the  series  of  epidemics  which  came  under  our  observation. 

Classification. — There  are  three  well-defined  types  of  plague — the  Bubonic, 
including  those  milder  forms  known  as  ambulant  or  abortive  plague  or  Pestis 
minor;  the  SeiJticcemic,  including  intestinal  and  fulminant  plague,  and  cases  with 
secondary  pneumonia ;  and  the  Pr'imary  -plague  jjneimonia,  or  Pestis  pneumonica, 
characterised  by  early  appearances  of  lung  symptoms  and  a  high  mortality. 

Whatever  basis  be  adopted  for  the  purpose  of  convenient  classification  of 
the  various  types  of  plague,  it  is  obvious  that  there  is  but  one  essential  or  real 
cause  "  which  indicates  its  oneness,  under  whatever  symptomatic  modifications 
it  appears." 

The  classification  of  the  older  writers  is  one  based  rather  on  distinction 
than  of  degree,  the  diversity  or  severity  of  the  symptoms,  and  especially  the 
prominence  of  one  or  several  of  them,  leading  to  the  numerous  types  of  plague 
which  have  been  more  or  less  defined. 

Cases  have  occurred  in  the  Queensland  epidemics  which,  on  the  one  hand, 
were  characterised  by  an  adenitis  in  one  or  several  lymphatic  glands,  with  little 
constitutional  disturbance;  and  on  the  other  hand,  by  a  virulent  and  general 
septiceemia,  without  primary  buboes,  which  quickly  culminated  in  the  death  of 
the  patient.  The  history  of  the  Maryborough  epidemic  in  1905  afforded  an 
illustration  of  variation  in  the  usual  type  of  the  disease  and  the  severity  of 
attack  which,  fortunately,  was  not  often  encountered. 

While,  in  most  of  our  cases,  there  was  a  more  or  less  strict  adherence  to 
type,  there  was  also  a  great  diversity  in  the  symptoms  of  individual  cases.  In 
the  simple  bubonic  type,  which  mainly  was  the  form  met  with  in  our  cases, 
experience  taught  us  that  infectivity,  in  the  sense  of  being  communicable  by 
direct  infection  from  man  to  man,  was  practically  nil;  but  that  in  the  primary 
pneumonic  cases,  or  where  secondary  pneumonic  had  supervened  in  the  course 
of  a  septicsemic  case,  we  had  to  deal  with  a  disease  which  was  directly  and 
readily  transmissible  by  human  agency. 

The  Bubonic  Typ>e. — The  clinical  picture  presented  by  a  patient  suffering 
from  plague  in  its  most  usual  form  may  be  described  as  follows :— When  seen  by 
the  health  officer,  or  medical  attendant,  at  an  early  stage  of  the  disease,  the  patient 
is  usually  found  in  bed  with  one  leg  flexed  at  the  hip,  or  one  arm  supported  by 
the  bed  clothes,  indicating  an  effort  to  lessen  pressure  upon  a  bubo  in  the  groin 
or  axilla.  The  expression  is  one  of  anxiety,  with  suffused  eyes  and  flushed  face. 
The  skin  is  hot  and  dry,  and  the  respirations  increased.  The  temperature  varies 
from  102°  F.  to  105°  F.,  and  at  this  stage  it  is  invariably  high.  The  pulse  is 
quick,  full,  soft,  and  dicrotic.  The  tongue  is  moist  and  coated  with  a  thick  white 
fur  along  the  dorsum,  the  tip  and  edges  being  clean  and  of  a  bright  pink 
colour.  The  bowels  are  constipated,  and  there  is  often  intense  thirst.  In  many 
cases  the  speech  is  husky  and  slow,  questions  being  answered  in  an  irritable 
tone,  as  if  the  patient  was  annoyed  at  being  disturbed.    Delirium  is  not  often 
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observed  at  this  early  stage ;  disturbance  of  the  cerebral  functions  not  frequently 
manifesting  itself  until  after  the  patient  had  been  removed  to  hospital.  The  want 
of  sleep  is  commonly  complained  of,  and  the  patient  generally  presents  the  aspect 
of  one  stricken  with  an  illness  of  some  severity.  A  slight  but  distinctive  odour  is 
often  perceived  about  the  patient.  The  distinguishing  feature  of  the  disease  is 
the  bubo.  It  commonly  makes  its  appearance  on  the  second  day  of  illness,  the 
pain  and  tenderness  of  the  swelling  soon  attracting  the  patient's  attention  to 
its  presence.  The  primary  bubo  is  usually  femoral,  one  of  the  upper  external  or 
internal  of  the  femoral  group  of  glands  being  chiefly  affected.  Femoral  adenitis, 
with  a  soft  and  dicrotic  pulse,  are  symptoms  very  characteristic  of  plague.  The 
history  generally  given  is  that  the  patient  vv^as  in  good  health  until  the  day  before, 
when  he  was  suddenly  taken  ill  with  fever,  intense  headache,  vertigo,  pains  in 
the  back  and  limbs,  nausea,  vomiting,  and  a  rigor;  or  in  the  case  of  young 
children,  with  convulsions. 

No  definite  history  of  prodromal  symptoms  can  be  obtained,  and,  in  our 
experience,  prodromata  were  extremely  rare.  The  onset  of  illness  was  distinctly 
sudden. 

The  illness  having  attained  the  degree  of  severity  above  described  during 
the  first  forty-eight  hours,  the  constitutional  symptoms  now  increase  in  degree, 
reaching  their  maximum  about  the  third  day  and  lasting  usually  to  the  fifth  or 
sixth  day.  The  patient  now  lies  in  a  feeble  and  listless  condition  suggestive  of 
extreme  nervous  and  muscular  prostration.  The  temperature  has  fallen  a  degree 
or  two,  but  the  pulse  has  increased  in  rate ;  become  weaker,  smaller,  irregular, 
and  more  dicrotous.  The  tongue  is  still  covered  with  fur,  which  is  now  of  a  brown 
colour,  the  tip  and  edges  of  the  tongue  being  dry  and  of  a  deep  red  or  mahogany 
colour.  The  patient  lies  totally  indifferent  to  his  surroundings,  muttering  and 
talking  to  himself,  or  occasionally  uttering  noisy  outcries.  When  roused  to  answer 
a  question,  there  is  often  a  moment  or  two  of  returning  consciousness,  the  answer 
frequently  being  given  more  or  less  correctly  but  in  a  blurred  syllabic  or  husky 
tone,  like  that  of  a  drunken  man.  Often  delirium  is  followed  by  lethargy  and 
coma  in  the  more  severe  cases.  An  examination  of  the  bubo  shows  that  it  has 
rapidly  increased  in  size,  with  marked  periadenitis  and  an  inflammatory  blush  on 
the  skin  over  it.  Its  ultimate  size  varies  considerably.  Albumen  is  found  in  the 
urine,  generally  in  small  quantity,  and  associated  with  hyaline  and  epithelial 
casts.  In  favourable  cases,  the  constitutional  symptoms  begin  to  abate  about  the 
sixth  to  the  tenth  day;  the  temperature  falling  to  normal,  the  face  losing  its 
congested  appearance,  the  tongue  clearing,  and  the  delirium  subsiding.  Sleep 
at  this  stage  usually  returns,  the  patient  often  appearing  very  lethargic.  The 
pulse  is  still  feeble  and  easily  compressible.  The  bubo  continues  to  enlarge,  but 
now  begins  to  soften.  About  the  tenth  day  the  stage  of  convalescence  is  reached, 
the^skin  becoming  moist,  the  pulse  slower  and  stronger,  and  altogether  the 
patient  wears  a  brighter  aspect.  With  the  fall  of  temperature  pain  and  tender- 
ness usually  depart  from  the  bubo  which  rapidly  proceeds  to  the  suppurative 
stage,  the  abscess  being  commonly  opened  about  the  end  of  the  second  week. 
Complete  restoration  to  health  is  usually  tardy,  the  period  of  convalescence  being 
often  protracted  by  a  continued  discharge  from  the  bubo.  The  average  stay  in 
hospital  is  about  thirty  days. 

When,  however,  the  termination  is  not  by  recovery,  death  is  more 
frequently  caused  by  sudden  heart  failure  about  the  third  or  fourth  day. 

Sudden  failure  of  the  heart's  action  is  a  grave  possibility  in  all  stages  of 
the  disease  up  to  and  sometimes  including  the  period  of  convalescence. 

Buhoes. — Swelling  of  one  or  more  of  the  external  lymphatic  glands  was 
exhibited  in  about  75  to  80  per  cent,  of  our  cases.  As  a  rule  the  primary  bubo 
appears  within  the  first  few  days,  most  commonly  the  second  day;  in  a  few 
cases  its  appearance  was  delayed  although  constitutional  symptorns  of  plague 
were  present  from  the  first.  In  the  group  of  schoolboy  cases  of  the  New  Farm 
outl3reak,  in  January,  1907,  buboes  did  not  make  their  appearance  in  several 
of  tne  cases  until  the  third  or  fourth  day,  although  the  patients  were  severely 
ill  and  delirium  was  present  on  the  second  day.  The  late  appearance  of  the 
primary  bubo  is  of  some  importance  in  estimating  the  significance  of  the  swelling 
as  a  result  of  a  minute  lesion— e.^/.,  a  fleabite— in  the  area  drained  bv  the  affected 
gland.  It  was  extremely  rare  to  find  anything  like  an  accompanying  lymphangitis. 
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Multiple  buboes  were  not  often  met  with  from  the  first,  but  secondary 
glandular  swellings  were  not  infrequently  met  with  in  other  regions  than  the 
groin  during  the  course  of  the  illness.  On  its  first  appearance,  the  primary  bubo 
was  about  the  size  of  a  marble,  but  rapidly  increased  in  size  to  that  of  a  horse- 
chestnut  or  a  pigeon's  egg.  In  one  instance  a  cervical  bubo  attained  the 
dimensions  of  a  cricket  ball.  The  skin  over  the  affected  gland  was  reddened  at 
first,  deepening  to  a  purplish  tint  later  on.  In  its  simplest  form  the  primary  bubo 
consisted  of  one  gland,  most  frequently  in  the  femoro-inguinal  group,  and  in  a 
large  proportion  of  cPtses  the  left  femoral  gland  was  the  one  chiefly  involved.  Not 
infrequently  the  groin  buboes  were  associated  with  cervical  and  axillary  buboes. 

Cases  with  independent  cervical  buboes  invariably  proved  fatal. 

Exceptionally,  glandular  enlargements  in  the  supratrochlear,  submaxillary, 
popliteal,  and  brachial  regions  were  noted.  The  superficial  or  external  bubonic 
enlargements,  however,  did  not  represent  the  total  extent  of  the  involvement  of 
the  lymphatic  system.;  the  deeply-situated  glands,  the  pelvic  and  iliac,  as  well  as 
the  retro-peritoneal,  and  sometimes  the  mesenteric  being  likewise  affected.  This 
phenomena  was  often  observed  in  autopsies  on  fatal  bubonic  cases  which  had 
become  septiogemic.  In  the  case  of  a  femoral  or  inguinal  bubo,  the  chains  of 
glands  in  the  pelvic  and  abdominal  regions  w^ere  frequently  associated  in  the 
general  swelling  of  the  superficial  glands  of  the  groin  as  to  form  one  large 
continuous  bubo. 

The  progress  of  the  primary  bubo  depended  on  the  stage  at  which  the 
inflammatory  process  was  arrested.  In  the  mildest  cases,  resolution  took  place 
without  breach  of  the  skin  surface,  but  in  the  majority  of  cases  the  bubo  went 
on  to  soften  and  eventually  to  suppurate.  After  opening  of  the  abscess,  the 
healing  was  often  delayed  by  a  discharging  sinus  which  took  weeks  and  even 
months  to  heal,  necessitating  the  detention  of  the  patient  in  hospital  when 
convalescence  had  otherwise  been  well  established. 

The  distribution  of  the  buboes  was  as  follows:— 
Left  femoral       ...  109 cases.    -  Right  cervical       ...    10  cases. 
Eight  femoral     ...    90    ,,  Left  cervical         ...    12  ,, 

Left  inguinal     ...    50    ,,  Submaxillary        ...  4 

Right  inguinal    ...    48    , ,  Supratrochlear      ...     2    , , 

Femoro-inguinal       50    ,,  Popliteal    2 

Right  axillary    ...    16    ,,  Multiple  buboes    ...  6 

Left  axillary      ...    14  ,, 

Nervous  System. — Symptoms  indicating  derangement  of  the  nervous  system 
appeared  early,  but  usually  after  admittance  of  the  case  to  the  hospital.  Severe 
frontal  headache,  vertigo,  pains  in  the  back  of  the  head,  limbs,  and  chest,  sleep- 
lessness and  restlessness  were  most  commonly  complained  of  in  the  early  stage 
of  the  illness.  During  the  febrile  stage  there  was  more  or  less  active  delirium  of 
a  low  muttering  type.  There  was  often  a  constant  desire  of  the  patient  to  get  out 
of  bed.  When  the  illness  had  become  fully  developed,  delirium  or  coma  of  a 
varying  degree,  loud  screaming,  noisy  outcries,  thickness  and  impairment  of 
speech,  or  staggering  gait  on  attempting  to  walk,  were  frequently  noticed.  Acute 
mania  and  hallucination  are  recorded  in  three  cases  cited  below.  Lesions  of  the 
special  senses,  especially  of  the  organs  of  vision,  were  also  observed.  Illustrations 
of  the  more  typical  cases  exhibiting  these  symptoms  are  submitted  in  the 
following  clinical  notes : — 

Bubonic  Plague  Complicated  with  Mania.  Recovery. 
*Case  No.  11,  1901. — Aged  42,  living  at  Red  Hill,  was  reported  by  her  relativefs  as  being  ill  with 
symptoms  suggestive  of  plague.  The  patient  was  quite  well  until  the  5th  April,  1901,  when  she  noticed 
a  slight  swelling  in  hor  right  groin,  and  complained  of  headache  and  vomited  a  little.  On  the  6th  and 
7th  she  felt  much  the  same.  On  the  8th  she  became  slightly  delirious.  On  admission  to  the  Suspect 
Hospital  the  temperature  was  103.6,  pulse  112.  The  face  was  flushed,  eyes  injected,  speech  thick  and 
hesitating.  The  mind  was  wandering,  and  the  patient  had  some  delusions  that  her  people  were  not  kmd 
to  her,  and  were  trying  to  work  her  some  mischief.  Her  case  suggested  alcoholism  to  a  remarkable 
degree,  but  this  fa,ctor  was  safely  excluded.  The  surface  of  the  body  was  very  extensively  fleabitten. 
There  was  a  femoral  bubo  about  the  size  of  a  small  pigeon's  egg.  It  was  not  in  the  least  tender.  There 
was  no  redness  of  the  skin  over  it.  It  was  found  to  contain  plague  bacilli  in  enormous  nmnbers  At 
9.30  p.m.  she  had  100  c.c.  of  curative  serum  subcutaneously.  She  complained  of  feeling  cold,  but  did  not 
shiver,  at  11.30  p.m.    She  then  slept  about  half  an  hour.    On  waking  up,  the  patient  became  very  restless 

*  "Report  on  Plague,  Brisbane,  1901-2,"  by  Dr.  A.  C.  F.  Hiilford. 
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and  delirious,  and  did  not  sleep  again.  At  2  p.m.  the  temperatiu'e  registered  104  and  pulse  112.  Next 
morning  the  temperature  was  103  and  pulse  88.  The  mental  condition  had  improved,  and  during  the 
afternoon  she  was  transferred  to  the  Plague  Hosjiital,  arriving  there  at  3.15  p.m. 

Condition  on  Admission. — Temperature  102'8,  pulse  84.  Quite  rational,  and  complained  of  frontal 
headache.  The  face  was  still  flushed,  and  eyes  markedly  injected.  Speech  thick,  cerebration  slow. 
There  was  some  tenderness  in  the  bubo.  At  4  p.m.  she  had  100  c.c.  of  curative  serum  subcutaneously  at 
side  of  chest.  She  took  food  well,  and  slept  fairly  well  during  the  night.  On  the  morning  of  the  10th 
her  tempeiatui'e  was  101  and  pulse  72.  During  the  morning  she  suddenly  became  excited  and  noisy  for 
a  few  minutes,  and  refused  her  food.  She  then  became  sensible  and  quiet,  taking  her  nourishment 
kindly  until  about  11  p.m.,  when  she  suddenly  sat  up  in  bed  and  talked  excitedly  and  loudly  for  a  few 
minutes.  She  then  quietened  down,  and  slept  till  about  6  a.m.,  when  she  had  another  attack  of  delirium, 
and  got  out  of  bed.  During  the  night  she  perspired  continuously,  and  the  temperature  had  fallen  to 
99-2  and  pulse  72. 

On  the  11th  she  had  a  quiet  day,  and  seemed  quite  sensible.  She  took  her  food  well  and  slept  well 
all  that  night. 

Next  day  she  was  still  quiet,  and  took  her  nourishment  without  difficulty.  She  remained  awake 
all  night  and  became  excitable,  getting  out  of  bed,  &c.  In  the  morning  (13th)  she  refused  to  speak  or 
take  her  drink,  and  stared  at  the  nurses  with  a  tixed  gaze.  At  12.30  p.m.  she  jumped  O'Ut  of  bed, 
exclaiming  that  somebody  was  going  to  murder  her.  She  was  got  back  to  bed,  and  gave  no  further  trouble 
that  day,  and  slept  fairly  well  that  night.  Her  pulse  and  temperatui'e  were  normal.  On  the  14th,  quiet 
all  the  morning,  will  answer  when  spoke^n  to,  and  taking  food  a  little  better.  During  the  afternoon  she 
absolutely  refused  to  speak,  and  would  take  no  nourishment.  At  8.15  she  jumped  out  of  bed,  saying, 
"  I  am  going  to  be  murdered,"  seveaal  times.  She  slept  for  about  an  hour,  and  then  became  restless, 
jumping  out  of  bed  and  screaming.  This  continued  for  about  another  hour,  when  she  went  to  sleep,  and 
slept  for  the  rest  of  the  night. 

She  continued  to  be  subject  to  these  fits  of  mania  for  about  a  fortnight,  and  sometimes  became 
veiy  violent  and  required  forcible  restraint.  She  was  never  dangerous,  however.  After  this  the  attacks 
became  milder  and  less  frequent,  and  at  the  end  of  another  week  she  seemed  to  have  completely  recovered. 
After  a  week's  further  detention  she  was  discharged  to  the  care  of  her  friends  on  the  15th  of  June.  At 
her  home  she  became  discontented,  and,  although  treated  with  the  utmost  kindness,  she  began  to  resent 
wliat  she  imagined  to  be  unfeeling  treatment  of  her  relatives,  whom  she  accused  of  scheming  against  her 
interests  and  welfare.  By  the  end  of  June  she  became  unmanageable,  and  for  her  own  protection  and  for 
the  sake  of  appropriate  treatment  she  was  certified  as  a  lunatic  and  admitted  to  Goodna  Asylum  for  the 
Insane.  In  less  than  two  months  she  had  completely  recovered,  and  was  once  more  sent  to  her  home. 
There  has  been  no  return  of  the  malady  since. 

Acute  Delirium. 

*Case  No.  4,  1901.— Male,  aged  &h  years.  Admitted  to  Children's  Ho.spital  on  15th  March,  1901,  on 
the  fifth  day  of  disease.  Temperatm-e  on  admission  105'6,  pulse  144,  respirations  36.  Had  no  serum. 
PixDminent  feature,  screaming  delirium.    Death  from  heart  failure  on  the  15th  March,  1901. 

Delirium  with  Delusions. 
Case  No  1,  1905.— T.  H.  Male,  aged  13.  Schoolboy.  Admitted  22nd  January,  1905.  Dis- 
charged 26th  February,  1905.  Sudden  onset  with  fever,  vomiting,  and  headache.  Next  day  noticed 
painful  and  tender  swelling  in  right  groin.  Serum,  60  c.c. ;  later,  80  c.c.  Right  upi>er  femoral  bubo, 
which  suppurated.  Urine  showed  albumen  for  five  days.  Main  symptoms :  Violent  delirium  ivith 
delusions  for  3^  days. 

Corneal  Ulcer. 

*Case  No.  18,  1901.— Male,  age  ^  years.  Admitted  12th  May,  1901,  on  the  6th  day  of  disease. 
Temperature  on  admission  102,  pulse  150.  Onset  sudden,  with  convulsions.  Glands  affected:  left  cervical, 
right  inguinal,  right  and  left  axillary.  He  had  1060  c.c.  curative  serum  subcutaneously.  Death  on  the 
28th  day.    Prominent  features  were  delirium,  meningitis,  corneal  ulcer. 

Keratitis. 

*Case  No.  41,  1902. — Aged  39.  Living  with  her  sisters  at  an  hotel  in  Edward  street.  On  the 
3rd  of  February,  1902,  one  of  the  sisters  (Case  No.  38)  died  after  what  was  thought  a  comparatively  mild 
illness  of  four  days'  duration.    Post-mortem  examination  revealed  that  she  had  died  of  bubonic  plague. 

Condition  on  Admission. — Temperature  103,  pulse  120,  soft;  and  respirations  36,  shallow.  Mind 
clear,  cheek  flushed,  mosquito  bites  on  face,  arms,  abdomen,  and  legs;  conjunctivitis  and  keratitis  of 
right  eye. 

As  the  condition  of  the  right  eye  was  giving  trouble,  Dr.  Gibson  was  called  in  on  the  14th. 
His  notes,  kindly  placed  at  my  disposal,  are  as  follows : — 

"  Seen  at  Suspect  Hospital  on  14th  and  21st  February,  and  subsequently.  Right  eye  suffering 
from  infective  conjunctivitis  and  keratitis.  The  keratitis  took  the  form  of  general  haziness  of  the  cornea, 
superficial  ulceration  in  its  upper  outer  quadrant,  with  purulent  infiltration  of  this  quadrant  chiefly  at  its 
periphery,  and  hypopion  together  with  adhesive  iritis.  Duboisia  failed  to  detach  the  iris  from  all  its 
adhesions  to  the  lens — a  strong  one  being  left  superiorly  and  two  weaker  ones  inferiorly.  Bisulphate  of 
quinine  solution  quickly  caused  a  disappearance  of  the  hypopion,  and  together  with  a  tabloid  of  fluorescine 
dail_y,  it  led  to  clearing  up  of  the  purulently  infiltrated  cornea,  and  healing  of  its  ulcerated  surface. 
When  discharged  from  the  hospital,  on  12th  March,  the  cornea  was  clear,  but  a  little  pericorneal 
injection  remained.  Very  slight  pericorneal  injection  persisted  for  several  weeks.  Although  intraoculai- 
tension  did  not  appear  to  be  increased,  unless  during  the  acute  stage,  some  myopia  resulted.  When  last 
seen  on  4th  June,  vision  was  best  with — 2d,  vision  f  partly.  The  eye  was  probably  emmetropic  before 
the  attack,  though  it  is  an  assumption  to  say  this  and  that  the  myopia  was  acquired,  since  no  record  of 
vision  prior  to  the  attack  is  available.   The  left  eye  is  practically  emmetropic,  and  sees  f  partly." 

*  "Keport  on  Plague,  Brisbane,  1901-2,"  by  Dr,  A.  C.  F,  Halford. 
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Suppn/rating  Corneal  Ulcer, 
Case  No.  2,  1907. — Mala,  a^ed  39;  sailor,  out  of  employment.    Admitted  Uth  January,  1907. 
Teanperature  104,  pulse  108,  respirations  .36.   Bubo  of  right  inguinal  region.   Conjunctivitis  and  keratitis 
of  right  eye,  which  subsequently  developed  into  a  large  suppurating  corneal  ulcer.    Had  120  c.c.  serum. 
Discharged  16th  April,  after  a  prolonged  convalescence. 

Circulatory  System. — The  pulse  rate  varied  in  the  initial  stage  from  75  to 
150  per  minute,  but  from  the  first  it  was  peculiarly  soft,  full,  and  dicrotic. 
Marked  dicrotism  of  the  pulse  associated  with  femoral  adenitis  during  an  epidemic 
of  plague  was  regarded  as  almost  pathognomic  of  the  disease.  An  examination 
of  the  blood  showed  a  considerable  increase  in  the  number  of  leucocytes,  but 
the  presence  of  plague  bacilli  was  not  often  demonstrated  except  in  pronounced 
septicsemic  cases,  or  in  bubonic  cases  as  a  sign  of  impending  death.  Dr.  C.  C. 
Baxter-Tyrie,  late  Health  Officer  to  the  Department,  in  an  official  report  states : — 

"  With  a  view  of  ascertaining  the  value  of  the  recent  discovery  of  Bell,  of  Hongkong,  that  B.  pestis 
is  present  in  the  blood  of  every  case  of  plague,  and  not,  as  hitherto  regarded,  only  in  septiciemic  cases  or 
as  an  immediate  antecedent  of  death,  I  have  examined  smears  from  the  peripheral  blood  of  the  last  eleven 
patients  admitted  to  the  hospital;  I  have  found  plague  organisms  present  in  the  blood  of  eight.  Three 
of  these  cases  subsequently  died,  two  from  secondary  septicsemic  plague  and  one  from  secondary 
pulmonary  infection,  therefore  the  results  obtained  from  them  are  not  admissible. 

"  The  presence  of  bacilli  in  the  peripheral  blood  in  the  remaining  cases,  however,  lends  striking 
support  to  the  view  that  there  is  in  every  case  of  plague  a  dissemination  of  bacilli  throughout  the  general 
circulation.  Of  the  three  cases  in  which  I  failed  to  detect  the  bacillus,  two  were  extremely  mild,  and  the 
third  showed  a  purely  cutaneous  lesion,  which  was  treated  in  time  to  prevent  even  glandular  infection. 
This  accords  with  my  previously  expressed  views  that  the  severity  of  the  disease,  given  the  same  degree 
of  virulence,  i.s  directly  proportionate  to  the  niunber  of  organisms  present.  How  soon  the  organisms 
appear  in  the  blood  I  am  unable  to  say  until  further  investigation  has  been  made.  I  have  been  unable  to 
detect  their  presence  after  the  defervescence  of  the  initial  pyrexia. 

"  This  demonstration  of  the  presence  of  bacilli  as  a  common  occurrence  in  the  genei-al  circulation 
of  individuals  suffering  from  plague  introduces  a  further  tangible  basis  for  doubting  whether  buboes  are 
always  indicative  of  local  inoculation."* 

Cases  with  large  number  of  Bac.  pestis  in  peripheral  blood  without  severe  constitutional  symptoms. 

Case  No.  15,  1905. — Male,  aged  25;  saw-ti-immer.  Admitted  28th  February,  1905;  died  2nd 
March,  1905.  Sudden  onset  on  morning  of  26th,  with  vomiting  and  fever;  no  diarrhoea  or  headache. 
On  admissioai  had  120  c.c.  serum,  and  120  c.c.  next  day.  Albuminuria.  Had  abdominal  pain  on  first  day, 
with  free  perspiration.  Showed  signs  of  collapse  about  4  a.m.  on  2nd;  died  at  7.40  a.m.  Main  feature: 
Immense  numbers  of  B.  pestis  in  blood,  without  alarming  symptoms. 

Case  No.  16,  1905.— G.  Male  (Chinese),  aged  32;  fruiterer.  Admitted  6th  March,  1905;  died 
7th  March,  1905.  Sudden  onset  on  4th,  with  severe  headache,  vomiting,  and  pains,  and  swelling  in  right 
groin.  Had  serum  120  c.c.  on  6th  and  120  c.c.  on  7th.  Had  severe  lumbar  pains  and  albuminuria. 
Pulse  became  veiy  weak  and  irregular  before  death.  Main  features :  Immense  numbers  of  B.  pestis  in 
blood  on  6th,  without  any  alarming  symptoms. 

The  weakness  of  the  circulation  and  the  sudden  failure  of  the  heart's  action 
have  been  explained  by  many  observers  as  due  to  a  myocarditis,  or  to  a  vasomotor 
paralysis  by  the  plague  toxin.  As  the  heart  returns  to  its  normal  condition  more 
or  less  rapidly  when  sound  health  is  regained,  it  is  more  probable  that  the  weak- 
ness of  the  circulation  is  due  to  a  toxaemia  affecting  the  vagal  centres  and  the 
intrinsic  cardiac  ganglia. 

The  Skin. — Ecchymotic  patches  and  petechiae  were  observed  in  several 
cases,  but  carbuncles,  boils,  and  pustular  eruptions  were  but  rarely  encountered. 
Epistaxis,  haemoptysis,  and  melaena  were  occasionally  met  with  in  septicaemic 
cases.  The  primary  plague  sore  and  the  phlyctenule  were  observed  in  the 
following  instances : — 

Plague  Lesions. 

Case  No.  17,  1904. — Produce  hand.  Initial  temperature  104'2  degrees  Fahr.,  pulse  90,  weak  and 
dicrotic.  Serum,  120  c.c.  subcutaneously.  Temperature  normal  8th  day.  Lower  left  femoral  gland 
affected;  sloughed  en  masse.  Detained  in  hospital  46  days.  The  longest  case.  There  was  a  sore  on  the 
inner  side  of  the  left  calf,  which  yielded  plague  bacilli  on  examination.  There  was  marked  lymphangitis 
between  the  sore  and  the  saphenous  gland.  The  sore  (circular,  |-inch  in  diameter)  consisted  of  a  central 
black  eschar,  round  which  was  a  ring  of  purulent  vesicles.  Surrounding  this  again  was  an  area  of  livid, 
brawny  induration.    From  the  same  store  as  in  Case  16. 

Case  No.  25,  1904.- — Student.  A  remarkable  case.  Arrived  in  Brisbane  a  week  previous  to  his 
attack.  When  seen  by  two  medical  practitioners  he  was  found  to  have  a  lesion  similar  to  malignant 
pustule  on  the  nape  of  the  neck,  a  central  eschar  within  a  zone  of  confluent  pustules,  and  surrounded  by 
an  area  of  hard  brawny  indurations  (cf.  Case  17.  "  Plague  lesions.")  On  bacteriological  examination 
plague  bacilli  were  found  in  large  numbers.    The  lesion  was  energetically  treated  by  incision  and  pure 

*  "  My  method  of  makinjr  the  smear  was  'all  precautions  were  taken  to  eliminate  possible  contamination)  to  obtain 
very  thin  smears  from  the  patient's  blood  by  Cole's  method.  In  a  private  communication  from  Dr.  Bell,  in  which  he 
furnishes  further  results,  he  informs  me  that  he  works  with  very  thick  smears  which  he  decolorises.  It  is  a  matter  of 
gratification  that  we  have  obtained  similar  results  with  diverse  methods." 
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carbolic  acid.  Serum  240  c.c.  was  administered  subcutaneously.  The  bacilli  were  evidently  all  eradicated 
in  tbe  local  lesion  as  there  was  no  secondary  adenitis.  Initial  temperature  104  degs.  Fahr.,  pulse  112, 
dicrotic;  rapid  constitutional  recovery.  Temperatuie  normal  3rd  day.  There  were  no  bacilli  in  the  sore 
after  treatment.    The  sore  healed  in  a  mouth. 

Case  No.  5,  1905. — Male,  aged  59;  packer  in  wholesale  chemists.  Admitted  5th  Februaiy,  1905; 
discharged  25th  March,  1305.  Sudden  onset  with  headache,  vomiting,  pain  in  abdomen  and  legs,  and 
right  groin.  Anti-plague  serum  160  c.c.  Pulse  weak  and  iiregular.  B.  jjestis  found  in  blister  on  leg. 
Right  femoral  bubo,  which  suppurated.  No  albumen.  Main  symptoms:  Stupor,  delirium,  cardiac 
weakness,  and  abdominal  pain.  • 

Case  No.  16,  1907.— Male,  aged  40  years;  labourer.  Admitted  23rd  January,  1907.  Left  axillary 
bubo.  Had  a  iMyctenuh  on  palmar  surface  of  left  forearm,  in  which  B.  pestis  demonstrated.  Died  30th 
January. 

Case  No.  48, 1902.— Age  26  years,  male.  Admitted  on  24th  February,  1902,  the  4th  day  of  disease. 
Temperature  on  admission  103'2,  pulse  114,  respirations  28.  Gland  affected,  left  femoral.  Duration  cf 
acute  symptoms,  14  days.  He  had  160  c.c.  curative  serum  subcutaneously  and  100  c.c.  intravenously. 
Prominent  features  were  continued  high  temperature,  restlessness,  delirium,  unilateral  broncho-pneumonia 
with  pleurisy,  and  two  deep  abscesses.  Convalescence  was  slow  and  tedious,  and  he  was  discharged  on 
the  19th  April,  1902. 

PetecJiice. 

Case  No.  22,  1904. — Produce-store  hand.  Initial  temperature  103  8  degrees  Fahr.,  pulse  104,  weak 
and  dicrotic.  Serum  480  c.c.  subcutaneously.  Left  inferior  external  axillary  glands  affected,  also  left  femoral 
Developed  intense  blood  infex;tion  and  secondary  specific  pneumonia,  and  died  on  the  10th  day.  The 
only  case  in  1904  where  suhcutaneous  hcemorrliages  were  present;  these  appeared  on  the  6th  day. 

Case  No.  25,  1901. — Age  25  years,  male.  Admitted  28th  May,  1901,  on  the  4th  day  of  disease. 
Temperature  on  admission  102  8,  pulse  104,  respirations  28.  Onset,  sudden.  Gland  affected,  left  femoral. 
Had  100  c.c.  curative  serum  subcutaneo'usly.  A  trace  of  albumen  was  present.  He  collapsed  suddenly, 
and  died  of  heart  failure  three  hours  after  admission.  Petechice  appeared  on  the  upper  part  of  his  abdomen 
shortly  before  death. 

Alimentary  System. — Nausea  and  vomiting  were  constant  symptoms  at 
the  onset  of  the  illness.  Occasionally  abdominal  pain  was  complained  of.  The 
bowels  during  the  febrile  period  were  constipated,  diarrhoea  being  a  symptom  of 
the  later  stage. 

The  appearance  of  the  tongue  is  somewhat  characteristic  of  plague.  In 
the  first  stage  of  the  illness  it  is  moist,  with  a  creamy  white  fur  along  the  dorsum, 
the  tip  and  edges  of  the  tongue  being  clean  and  of  a  bright  pink  colour.  Later 
on  it  becomes  dry,  the  fur  a  brownish  or  yellow  colour,  and  the  tip  and  edges 
deepening  to  a  darker  red  or  the  colour  of  mahogany. 

In  the  series  of  cases  which  occurred  in  the  Rockhampton  outbreak, 
several  of  the  earlier  cases  had  marked  abdominal  symptoms. 

Genito-Urinary  System. — During  the  initial  pyrexia,  the  functional 
disturbance  of  the  kidney  is  evidenced  by  the  appearance  of  albumen  in  more 
or  less  quantity  in  the  urine.  Generally  the  amount  is  small  and  temporary, 
but,  in  fatal  cases,  albuminuria  was  often  a  marked  symptom  previous  to  the 
death  of  the  patient.  Hyaline  and  epithelial  casts  were  frequently  demonstrated 
in  association  with  the  albuminuria.  Suppression  was  observed  in  one  fatal  case, 
but  temporary  retention  was  by  no  means  unusual  in  the  early  period  of  the 
disease. 

Pregnancy. — In  pregnant  women  the  most  important  complication  is  that 
of  abortion.  As  a  rule  both  mother  and  child  die,  but  exceptions  occur  in  which 
one  or  both  may  live. 

Case  No.  17,  1901. — Age  25  years,  female.  Admitted  9th  May,  1901,  on  the  5th  day  of  disease. 
Temperature  on  admission  102'8,  pulse  128.  Onset,  sudden.  Gland  affected,  right  inguinal.  Duration 
of  acute  symptoms,  9  days.  She  had  500  c.o.  curative  serum  subcutaneously.  A  trace  of  albumen  was 
present.  Prominent  features  were  restlessness,  delirium,  persistent  vomiting,  and  cardiac  depression. 
The  gland  suppurated  on  the  9th  day.  She  was  discharged  on  the  3rd  July,  1901.  At  the  time  of 
admission  she  was  five  months  pregnant ;  at  full  tei-m  she  gave  birth  to  a  healthy  male  child. 

Case  No.  73,  1901. — Age  26.  The  patient  was  staying  for  a  few  days  with  her  relatives  in 
George  street,  city.  While  there  her  cousin  (case  70)  took  ill,  and,  during  what  seemed  a  mild  attack 
of  illness,  died  suddenly,  without  having  had  any  medical  attendance.  Post-mwtem  examination  showed 
death  to  be  due  to  plague. 

The  day  before  this  event  the  patient  returned  to  her  home  at  Lawnton.  She  appeared  quite  well 
until  Satm-day,  29th  March,  1902,  when  she  had  a  shiver  at  5-30  p.m.  and  again  at  lO'SO  p.m.  She  was 
very  restless  and  feverish  all  night,  and  had  severe  frontal  headache.  She  remained  in  bed  all  next  day 
complaining  of  severe  headache  and  pain  in  the  left  groin,  where  she  noticed  a  slight  swelling,  which  was 
tender. 

On  the  31st  the  swelling  in  the  groin  was  larger  and  more  tender.    She  was  very  thirsty  and 
feverish  all  day,  and  the  headache  was  still  severe.    She  vomited  once  during  the  afternoon,  and  at 
10  p.m.  she  was  confined  of  a  male  child,  which  was  dead.    Her  case  was  reported  by  a  doctor,  who  sent 
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a  specimen  from  the  bubo  to  Brisbane,  where  it  was  found  to  contain  plague  organisms  plentifully.  A 
nurse  was  sent  up  from  Brisbane  to  looii  after  her  on  the  Ist  April.  The  nm-se  reported  her  condition  as 
follows: — At  6  p.m.  temperature  was  lOi'd,  pulse  138,  and  respirations  40.  Tongue  very  dry  and  brown. 
There  was  a  brownish  vaginal  discharge  which  was  very  offensive.  There  was  an  enlarged  gland  in  the 
left  inguinal  I'egiori  and  one  in  the  left  femoral  region.  The  skin  over  them  was  much  reddened,  and 
tliere  was  a  good  deal  of  inflanmiation  around  them.  They  were  extremely  tender.  At  7  p.m.  she  had 
100  c.c.  of  curative  serum  subcutaneously  into  the  left  thigh.  She  was  delirious  all  night,  and  slept  only 
at  short  intervals.  Ne.xt  morning  her  temperature  was  103'6,  pulse  140,  and  respirations  34.  She  seemed 
a  little  brighter  and  more  sensible,  but  la*er  became  very  restless  and  delirious.  The  vaginal  discharge 
still  continued  to  be  very  offensive.  At  9  a.m.  she  had  80  c.c.  of  curative  serum  subcutaneously.  The 
nurse  then  returned  to  Brisbane  and  reported  the  condition  of  the  patient.  On  returning  to  Lawnton  in 
the  afternoon  she  was  supplied  with  the  necessary  appliances  for  uterine  irrigation,  and  also  with  a  fur.th&r 
supply  of  curative  serum.  She  found  the  patient  at  6  p.m.  with  a  temperature  of  104'8,  pulse  128,  and 
respirations  26.  At  7  p.m.  100  c.c.  of  curative  serum  was  given  subcutaneously.  At  8  p.m.  the  uterus 
was  douched  first  with  lotion  of  hyd.  perchlor.  1  :1000,  followed  by  a.  copious,  weak  lysol  douche.  She 
was  very  restless  and  delirious  until  about  1  a.m.,  after  which  she  slept  fairly  well.  Next  morning  the 
temjjerature  was  102'4,  pulse  118,  and  respirations  30.  Patient  seemed  a  little  better,  and  mind  clearer, 
although  she  was  delirious  at  times  during  the  day.  During  this  time  she  had  been  douched  at  regular 
intervals.  On  the  evening  of  the  3rd  she  was  transferred  to  the  Suspect  Hospital,  where  she  ariived  at 
about  12  midnight.  Her  temperature  was  found  to  be  102'8,  pulse  104,  and  respirations  28.  She  slejDt 
well  until  morning;  her  temperature  had  then  fallen  to  99,  pulse  110,  and  respirations  28.  She  was  then 
curetted,  and  a  quantity  of  placental  dehru  and  blood-olot  was  removed.  From  this  out  she"  progressed 
well  and  made  an  unintei'rupted  reooveiy,  except  that  both  glands  suppurated  and  were  opened  and  each 
gland  sloughed  away,  leaving  a  healthy  wound  which  soon  closed.  She  was  discharged  on  the  17th  April, 
and  by  the  end  of  tlie  month  appeared  to  be  in  perfect  health. 

Case  ISlo.  28,  1907. — Female,  age  23,  household  duties.  Admitted  to  the  Lady  Bowen  Hospital, 
where  she  w^as  confined  of  a  full-term  child  on  5th  April,  1907.  Died  on  8th  April.  The  infant,  a  male, 
lived  seven  days.    Died  on  12th  April.    Post-mortem  examination  revealed  presence  of  B.  pestis. 

Respiratory  System. — The  respirations  in  all  types  of  the  disease  are 
increased  in  frequency,  the  pulse-respiration  ratio  being  invariably  disturbed, 
even  in  cases  where  no  lung  symptoms  were  apparently  present.  The  case  of 
primary  plague  pneumonia  given  below  was  remarkable  for  its  high  respiration 
rate. 

Secondary  pneumonia  supervened  in  a  certain  proportion  of  septicsemic 
cases,  and,  although  not  regarded  as  so  inevitably  fatal  as  the  primary  pneumonia, 
was  always  looked  upon  as  a  serious  complication. 

Case  No.  3,  1905. — Female,  age  22  years,  nurse.  Attended  two  fatal  primary  pneumonic  cases. 
She  became  ill  on  3rd  June,  1905,  with  severe  headache  and  malaise;  80  c.c.  of  serum  subcutaneously. 
On  4th  June  showed  symptoms  of  pneumonia.  Tempera,ture  104.  On  the  morning  of  the  5th  June  the 
pulse  had  increased  to  148,  and  the  respiration  to  48.  No  glandular  enlargements.  On  the  afternoon  of 
the  5th  the  temperature  was  104,  pulse  156,  respiration  54.  Sputum  fairly  abundant  and  slightly  pink 
in  colour.  Bacterioscopic  exaanination  of  sputum  showed  B.  pestis,  pneumococci,  and  streptococci. 
During  the  evening  she  rapidly  became  worse,  the  respiration  being  increased  to  60,  the  pulse  to  160, 
while  the  temperature  rose  to  105.    She  died  early  on  the  6th  June. 

II— TYPES  OP  PLAGUE. 

1.— "PESTIS  MINOR." 

The  term  "Pestis  Minor"  is  commonly  understood  to  mean  mild,  minor, 
or  benign  plague,  including  the  abortive  and  ambulatory  forms.  Many  instances 
of  mild  forms  of  the  ordinary  bubonic  type  have  come  under  our  notice  from  time 
to  time  during  an  epidemic  of  the  latter,  but  eindemic  festis  minor  has  not  so 
far  been  observed  in  Australia.  It  has,  however,  been  observed  to  prevail  in 
other  parts  of  the  world.  A  non-fatal  malady  characterised  by  glandular 
swellings,  witii  more  or  less  fever  and  malaise,  preceded  or  ran  concurrently  with 
a  well  recognised  epidemic  of  plague  in  the  city  of  Astrakhan  in  1877. 

A  non-fatal  form  of  plague  was  described  by  Sydenham  as  observed  in 
London  in  1665-66,  and  by  Fodin,  under  the  name  of  "  benign  plague,"  as 
occurring  in  the  Levant  in  the  early  part  of  the  last  century. 

Dr.  J.  F.  Payne  (System  of  Medicine,  1907.  Vol.  II.  B.  Clifford  Allbutt. 
Page  388)  mentions  the  fact  that  the  Eastern  Asiatic  strain  of  plague  is  dis- 
tinguished by  the  frequent  occurrence  of  epidemics  of  festis  minor  or  mild  plague, 
as  contrasted  with  the  Indo-Chinese  strain  in  which  the  epidemics  of  pestis  minor 
are  of  less  frequent  occurrence.  As  the  present  pandemic  of  plague  distributed 
widely  over  the  world  is,  however,  the  Yunnan  plague  of  Southern  China,  the 
points  of  difference  between  the  two  strains  are  not  so  distinct  as  they  formerly 
appeared,  and  probably  are  of  more  historical  than  clinical  interest. 
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Cantlie  (System  of  Medicine,  Allbutt,  1907)  describes  a  disease,  chiefly 
occurring  in  tropical  and  subtropical  countries,  under  the  name  of  "  Climatic 
Bubo.'"  It  is  characterised  by  the  development  of  buboes  of  non-venereal  origin 
in  the  inguinal  region  in  the  glands  of  either  the  oblique  or  vertical  group,  the 
appearance  of  the  bubo  being  associated  with  a  rise  in  temperature  with  marked 
weakness.  Suppuration  of  the  bubo  is  the  rule  in  all  cases,  the  swelling  rapidly 
increasing  to  the  size  and  shape  of  half  an  orange  by  the  fourth  or  fifth  day.  It 
is  not  a  fatal  disease. 

The  name  "  pestis  minor''  was  given  to  this  complaint  by  Cantlie,  without 
any  idea  of  indicating  mild,  ambulatory,  or  abortive  cases  of  plague  thereby. 

Pestis  minor  is  regarded  by  this  observer  as  synonymous  with  "  climatic 
bubo,"  and  is  intended  to  indicate  a  specific  ailment — anticipating,  running 
synchronously  with,  and  continuing  after  outbreaks  of  true  plague — but  still 
preserving  its  own  character.  Variation  in  the  severity  of  the  disease  (the 
occurrence  of  symptoms  not  mentioned  in  descriptions  of  the  standard  type 
of  plague,  or  characteristised  by  restriction  in  the  number  of  symptoms  rather 
than  by  mcrease  of  additional  symptoms)  has  apparently  produced  the  many 
varieties  of  benign  plague  recorded  by  earlier  observers.  If  the  expression 
pestis  minor  is  commonly  understood  to  mean  not  a  mild  case  of  true  bubonic 
plague,  but  a  specific  form  of  glandular  enlargements  with  fever,  which  occurs 
only  when  plague  threatens  or  is  present,  then  the  term  is  a  most  misleading  one. 
The  fact  that  the  B.  pestis  has  occasionally  been  met  with  in  buboes  in  so-called 
pestis  minor  cases,  and  the  fact  that  such  cases  have  sporadically  occurred  during 
an  epidemic  of  true  bubonic  plague,  lead  to  the  conclusion  that  either  these  cases 
are  really  mild  plague,  and,  therefore,  appropriately,  or  rather,  conveniently, 
designated  " m?'w6»r,"  or  minor  plague;  or  that  they  are  merely  cases  of 
glandular  enlargements  not  of  a  bubonic  plague  type,  and,  therefore,  erroneously 
called  "  pestis  minor." 

If  pestis  minor  be  not  true  plague,  the  term  should  be  dropped  altogether 
as  applied  to  buboes  of  a  non-specific  type.  This  contention  was  prominently 
brought  forward  by  me  at  the  Medical  Congress  of  Australasia,  held  at  Hobart  in 
February,  1902.  A  resolution  to  the  effect  that  the  term  "  jjestis  minor  "  should 
not  be  applied  to  non-plague  cases  met  with  the  unanimous  approval  of  the  full 
Congress.  In  this,  the  mildest  type  of  the  bubonic  form,  the  patient  suffers  from 
headache,  malai  ia,  slight  pyrexia,  pain  and  tenderness  in  the  groins  and  armpits 
associated  with  slight  glandular  swellings.  There  are  also  usually  vomiting, 
nausea,  slight  congestion  of  the  eyes,  and  sometimes  slightly  impaired  speech. 

In  the  more  acute  form  buboes  develop,  which  terminate  in  resolution  or 
suppuration.  Plague  bacilli  were  frequently  found  in  the  bubo-material,  though 
it  occasionally  happened  that  the  patient  was  well  and  about  his  ordinary  avoca- 
tion before  the  inoculated  guinea-pig  experimented  upon  had  died  with  the 
symptoms  of  plague.  This  fact  will  be  adverted  to  in  connection  with  the  subject 
of  clinical  bacteriology. 

Reference  has  been  made  to  the  fact  that  ejyidemAc  pestis  minor  did  not 
come  under  our  observation.  The  outbreak  at  Mossman,  Port  Douglas,  in  the 
North  of  Queensland,  early  in  the  year  1907,  furnished  a  grouj)  of  symptoms, 
which  were  interpreted  by  the  local  health  officer  at  Port  Douglas  to  be  consistent 
with  pestis  minor.  The  epidemic  extended  over  four  or  five  months  and  in  all 
some  sixty  cases  of  so-called  2)estis  minor  were  reported.  There  were  only  two 
deaths.  In  only  ten  of  the  cases,  however,  did  the  bacteriological  evidence  prove 
confirmatory  of  plague.  All  the  patients  were  cane-cutters,  living  in  encamp- 
ments within  a  few  miles  of  the  sugar  plantations  upon  which  they  were  working. 
A  curious  group  of  symptoms  was  observed  by  Dr.  O'Brien,  late  Health  Officer 
at  Cairns,  who  investigated  many  of  the  cases  on  behalf  of  the  Department. 
The  illness  lasted  only  a  few  days,  and  was  characterised  by  more  or  less  general 
enlargement  of  the  lymphatic  glands,  especially  in  the  groin  and  armpits, 
without  the  formation  of  any  definite  buboes.  The  smallness  of  the  glandular 
swellings  and  their  non-suppuration,  the  more  or  less  active  delirium  of  the 
patients,  subsultv.s  tendinum,  a  remarkably  slow  pulse,  and  the  low  death  rate 
were  conspicuously  apparent  in  a  considerable  number  of  the  cases  observed  by 
Dr.  O'Brien,  an  officer  experienced  in  plague  work.  He  was  of  the  opinion 
that  the  majority  of  cases  observed  by  him  were  of  the  pestis  minor  type 
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of  plague.  Sporadic  cases  continued  to  be  reported  up  to  the  end  of  May, 
and  early  in  that  month  I  despatched  the  health  officer  (Dr.  Ohesson),  of  the 
Department,  for  the  purpose  of  further  investigation.  His  report,  made  on 
the  13th  June,  1907,  states  that — "  There  were  six  cases  under  observation  in 
the  Port  Douglas  Hospital  at  the  time  of  my  arrival.  Most  of  the  superficial 
glands  were  'shotty,'  and,  perhaps,  slightly  larger  than  normal;  but  there  were 
no  buboes,  tenderness,  nor  periadenitis.  I  took  specimens  of  lymph  from  the 
most  prominent  glands  I  could  find,  from  which  films  were  prepared  and  culture 
tubes  and  guinea-pigs  inoculated;  but  all  three  tests — microscopical,  cultural, 
and  experimental — were  plague  negative.  An  examination  of  the  blood  of  many 
patients  also  gave  negative  results.  .  .  .  From  information  volunteered  by 
people  who  have  resided  for  many  years  in  Port  Douglas  and  Mossman  districts,  it 
appears  that  similar  outbreaks  of  sickness  amongst  workers  in  the  canefields  and 
bush  are  by  no  means  uncommon,  especially  in  seasons  marked  by  excessive 
rainfall,  as  was  the  case  in  the  early  part  of  this  year.  I,  with  Mr.  Beardmore,  of 
the  Bacteriological  Institute,  examined  all  rats  caught  during  my  stay  in  the 
district,  but  no  evidence  of  plague  was  obtainable,  nor  was  there  a  history  of 

great  mortality  among  the  rats  I  am  of  opinion  that  this  epidemic 

was  of  the  nature  of  one  of  those  unclassified  fevers  so  often  met  with  in  tropical 
climates,  and  the  history  and  temperature  charts  in  many  of  the  cases  resembled 
closely  what  has  been  described  as  'double  continued  fever.'"  Since  the  end  of 
May  no  further  cases  have  been  reported  from  the  district.  Still,  the  fact  remains 
that  in  some  of  the  cases  (10)  bacilli  morphologically  resembling  B.  2')estis  were 
observed. 

1.  Examples  of  mild  cases  of  bubonic  plague  are  given  below: — 

*  Case  No.  92,  1902.— A  woman,  aged  40.  Sickened  on  the  24th,  the  illness  being  ushered  in 
with  repeated  shivering  and  also  a  good  deal  of  vomiting.    She  alsO'  complained  of  giddiness  and  headache. 

On  the  25th  she  complained  of  pain  in  the  groin,  and  noticed  a  small  swelling  there.  The  pain 
was  very  severe  for  about  twenty-four  hours,  but  after  that  the  swelling  was  only  tender  when  touched. 

On  the  26th,  when  seen  she  was  complaining  of  headache,  pain  in  the  abdomen,  and  about  the 
body,  especially  about  the  lumbar  region,  and  thirst  She  was  of  somewhat  nervous  temperament,  but 
quite  rational;  speech  rather  slow  and  hesitating.  Face  and  neck  exceedingly  flushed,  eyes  somewhat 
injected,  tongue  dirty  white  on  dorsum,  red  at  tip  and  edges,  faucial  congestion  and  dryness.  Pulse,  full 
and  bounding,  about  100;  temperature,  103'4;  respiration,  28.  She  had  a  moderately  enlarged  gland 
in  the  right  femoral  region,  with  a  little  periadenitis.  Skin  over  it  reddened.  Sero-lymph  from  gland 
bacteriologically  negative. 

On  the  27th  the  patient  was  about  the  same,  skin  diy,  and  she  was  very  thirsty.  Temperature, 
103'6  in  a.m.  and  103'8  in  the  evening.  Pulse,  somewhat  dicrotic,  about  106.  The  gland  was  larger,  and 
periadenitis  had  increased.    Specimen  taken  bacteriologically  positive. 

On  the  28th,  at  3  p.m.,  quite  bright  and  rational,  speech  somewhat  slow  and  thick.  Temperature, 
102'6.  Face  and  neok  brightly  flushed,  eyes  rather  injected,  tongue  red  and  dryish,  pulse  small  and  soft, 
being  94,  and  respiration  22.  Chest  clear,  abdomen  nothing  abnormal,  has  somewhat  enlarged  tender 
gland  in  right  femoral  region,  with  a  good  deal  of  periadenitis. 

At  6  p.m.  temperature  104,  pulse  98,  and  respiration  28.  At  7.30  p.m.  120  c.c.  curative  serum 
subcutaueously  right  abdomen.    After  the  serum  injection  she  slept  well  all  night. 

Temperature  in  the  morning  was  102  and  pulse  100.  Her  face  was  much  less  flushed  and  her 
tong-uo  moister.  The  temperature  rose  during  the  aftemoon  to  102'8,  pulse  108,  and  respiration  24  at 
4  p.m.,  but  her  general  condition  remained  unaltered.  She  slept  well  that  night,  and  next  morning  her 
temperature  was  100.  After  this  she  progressed  uneventfully,  except  that  her  bubo  suppurated  and  was 
opened  on  the  2nd  May.  It  contained  a  small  amount  of  thin  reddish  pus,  which  contained  degenerated 
B.  pestis.    It  rapidly  healed,  and  she  was  discharged  on  the  28th  May. 

Case  No.  35,  1907. — Male,  aged  45.  Licensee  of  hotel  where  two  previous  cases  occurred.  Onset 
26th  May.  Temperature,  normal;  pulse,  80.  Left  femoral  bubo.  B.  pestis  found  in  "specimens"  after 
death  of  the  inoculated  guinea-pig.    Patient  was  convalescent  when  visited  by  Health  Officer  on  31st  May. 

IL— SEPTICEMIC  TYPE  OF  PLAGUE. 
Case  No.  12,  1901. — Age  38  years,  male.  Admitted  to  General  Hospital  12tli  April,  1901,  on  the 
4th  day  of  disease.  Temperature  on  admission,  104'6;  pulse,  130;  respirations,  36.  Patient  stated  that 
he  was  quite  well  until  the  9th  April.  On  that  day  he  complained  of  severe  headache,  and  in  the  evening 
vomiting.  The  next  day  the  headache  was  more  severe,  and  he  had  pains  in  his  abdomen.  On  the  11th 
he  noticed  a  painful  swelling  in  his  left  groin.  Patient  arrived  at  hospital  spitting  up  blood,  and  walked 
up  to  the  ward.  There  was  no  delirium,  and  he  died  of  heart  failure  a  few  hours  after  admission.  He  had 
no  sermn  administered. 

Case  No.  10,  1904. — Male,  16  years.  Produce  hand.  Initial  temperature,  99'2  degrees  Fahr. 
Serum  120  c.c.  injected  subcutaueously.  No  glands.  Died  on  the  second  day.  General  blood  infection. 
Bacilli  were  mixed  in  type,  but  mainly  coccal. 

Case  No.  15,  1904. — Male,  aged  22  years.  Oyster-saloon  cook.  Infected  rats  from  the  shop  this 
year  (1904).  Four  days  ill  before  seen.  Initial  temperature,  105'4  degrees  Fahr.  No  glands.  Pulse,  152 
(dicrotic).  Sei-um  120  c.c.  subcutaneously.  Died  shortly  after  being  seen  by  Health  Oflficer.  General 
blood  infection. 

Case  No.  18,  1904. — Male,  30  years.  Sanitary  carter.  Ill  three  days.  Died  before  arrival  of 
Health  Oificer.  Autopsy :  General  blood  infection  and  secondary  pneumonia.  Retroperitoneal  glands 
affected. 
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Case  No.  22,  1904.— Male,  25  years.  Produce  store  hand.  Initial  temperature,  10.3"8  degrees 
Fahr. ;  pulse,  104  (weak  and  dicrotic).  Serum  480  c.c.  subcutaneously.  Left  inferior  external  axillary 
glands  affected,  also  left  femoral.  Developed  intense  blood  infection  and  secondary  specific  pneumonia, 
and  died  on  lOth  day. 

Case  No.  15,  1905.— Female,  aged  20.  Domestic.  Patient  admitted  to  Brisbane  General  Hospital 
on  2nd  February,  1905.  Her  temperature  on  admission  was  high,  and  it  was  noted  in  the  hospital 
case  records  that  the  pulse  was  dicrotic  and  the  spleen  enlarged.  There  was  no  external  bubo.  Before 
death  the  temperature  reached  107  degrees  Fahr.,  the  pulse  was  uncountable,  and  the  respirations  40. 
P.M.  examination  showed  a  general  enlargement  of  the  lymphatic  glands,  and  the  mesenteric  glands  wore 
enlarged  and  haemorrhagic.    Cultures  from  these  glands  showed  typical  Bac.  pestis. 

Case  No.  16,  1905. — Male,  aged  14.  Produce  store  hand.  Onset  sudden,  with  malaise,  headache, 
and  vomiting.  No  glands.  Was  delirious  next  day.  Bac.  pestis  in  considerable  numbers  found  in  the 
blood  stream.  Had  200  c.c.  of  Yersin's  serum  injected  altogether.  Died  two  days  after  admission  to  the 
hospital. 

III.— PRIMARY  PLAGUE  PNEUMONIA. 

Case  No.  1m.— R.  O'C,  male,  aged  10.  Schoolboy.  One  of  a  family  of  seven.  Four  members  of 
the  family  died  of  septicremic  plague,  with  secondary  pneumonic  symptoms,  previous  to  his  death  on  2nd 
June,  1905.  Sudden  onset  on  30th  May,  1905,  with  rigor,  headache,  and  vomiting.  Temperature,  104; 
pulse,  126;  respirations,  42. 

On  31st  May  felt  worse;  precardial  pain,  cough,  moist  rales  at  apex  of  left  lung.  Delirimn; 
involuntary  micturition.  1st  June  sig^ls  of  pneumonia  heard  below  left  clavicle;  sputum  scanty.  No 
glandular  enlai'gements.  Became  steadily  worse  during  the  night;  sputum  now  loose  and  watery.  Died  at 
2.20  p.m.,  2nd  June,  1905. 

Post  mortem. — Upper  two-thirds  of  left  lung  dark  and  solid,  red  hepatisation  being  well  marked. 
Sections  sank  in  water.  Several  ha?morrhagic  patches  over  middle  lobe  of  left  lung.  Sero-sanguineous 
fluid  exuded  from  mouth  and  nostril  and  filled  bronchial  tubes.  No  glandular  enlargements.  Liver  large, 
tough,  and  intensely  hyperfemic.  Bacteriological  examination  of  sections  of  lungs  showed  numerous 
Bac.  pestis.  A  guinea-pig  inoculated  with  material  from  lungs  died  in  four  days,  and  numerous  typical 
plague  bacilli  were  recovered  from  the  spleen.  The  sputum  of  the  patient  which  had  been  collected  before 
death  contained  a  large  number  of  Bac.  2^estis. 

Case  No.  2r. — R.  W.,  female,  aged  28.  Nurse  attended  above  case.  Was  taken  ill  on  8tli  June, 
1905,  with  symptoms  of  lobular  pneumonia,  cough,  and  copious  watery  sputum.  Temperature,  105  ;  pulse, 
124;  respirations,  23.  The  sputum  contained  enonnous  numbers  of  Bac.  pestis.  She  died  on  12th  June,  at 
midnight. 

Case  No.  28,  1901. — Aged  30,  living  at  South  Brisbane,  was  admitted  to  the  Brisbane  General 
Hospital  on  the  4th  June,  1901.  The  patient  was  quite  well  until  the  28th  May,  1901,  when  he  complained 
of  headache  and  feverishness.  Next  day  he  complained  also*  of  chilliness,  headache,  feverishness,  and 
■weakness.  He  continued  in  the  same  condition  until  the  1st  June,  when  he  got  up  and  went  for  a  walk, 
feeling  better.  He  had  on  some  previous  occasions  suffered  from  fever  contracted  in  New  Guinea,  and 
put  his  present  illness  down  to  the  same  cause.  He  got  worse  again  that  night,  and  remained  in  bed  all 
next  day.  On  the  3rd  he  complained  of  pains  all  over  his  body.  On  the  4th  the  pains  were  more  severe, 
and  the  breathing  became  rapid  and  his  voice  husky.  He  was  seen  by  a  medical  man,  who  noticed  a  rash 
like  that  of  measles  about  the  body,  but  more  especially  marked  on  the  arms.  The  eyes  were  injected 
and  the  patient  had  a,  slight  cough.  A  provisional  diagnosis  of  measles  was  made,  and  the  patient  removed 
to  the  General  Hospital.  On  admission  his  temperature  was  103,  pulse  140,  and  respirations  60.  No 
bronchial  breathing  could  be  detected,  but  there  were  moist  sounds  from  base  to  apex  on  both  sides.  He 
only  lived  a  few  liours  in  the  hospital.  He  had  no'  serum,  and  at  the  ijost-mortem  examination  the  whole 
of  both  lungs  was  found  extensively  consolidated.  The  bronchial  glands  were  enlarged  and  blackened 
with  haemorrhagic  inflannnation.  No  enlarged  glands  were  found  anywhere  else,  nor  was  there  any  other 
niacrosoopic  changes  noted  in  the  other  organs.  Smear  ]:>repa.rations  froin  the  affected  lungs  showed 
presence  of  innumerable  plague  bacilli  apparently  in  }iure  culture.  An  infected  rat  was  found  at  the  place 
of  his  employment 

Case  No.  35,  1901. — Age  33  years,  male.  Admitted  to  General  Hospital  in  a  state  of  collapse 
2nd  October,  1901,  on  the  5th  day  of  disease.  Pulse,  84;  respirations,  48.  His  temperature  was  under 
95.  He  was  spitting  up  a  great  deal  of  thin  blood-stained  sputum  in  which  plague  bacilli  were  very 
numerous.  There  were  moist  sounds  all  over  both  lungs.  He  had  no'  serum  administered,  and  died  five 
hours  after  admission. 

IV.— INTERESTING  FEATURES  IN  CONNECTION  WITH  DURATION  OF  SYMPTOMS. 
Case  No.  30,  1901. — Age  19  years,  male.  Admitted  28th  June,  1901,  on  the  4th  day  of  the 
disease.  Temperature  on  admission,  103"8;  pulse,  118.  Glands  affected,  left  femoral  and  right  inguinal. 
Onset,  sudden.  Had  720  c.c.  of  curative  serum  subcutaneously.  The  left  femoral  gland  suppurated  on 
the  7th  day.  On  the  3rd  July  both  submaxillary  glands,  a  gland  in  each  axilla,  and  one  in  the  right 
iriguinal  region,  became  affected.  On  the  5th  July  he  developed  three  occipital  glands.  On  the  6th  July 
the  right  parotid  lymphatic  gland,  on  the  7th  July  the  right  and  left  concatenate  glands  and  the  right  and 
left  supratrochlear  glands  became  affected.  Prominent  features  were :  Continued  high  temperature  and 
delirimn,  marked  and  contiimous  cardiac  depression.  Vivid  and  persistent  serum  rashes  developed, 
followed  by  universal  exfoliation.  He  lay  in  a  critical  typhoid-like  state  for  almost  two  months,  and  his 
subsequent  convalescence  was  very  tedious.  He  was  discharged  in  a  fairly  good  state  of  health  after 
about  three  months'  stay  in  the  hospital. 

Case  No.  46,  1902. — Age  19  years,  male.  Admitted  on  20th  Februarj^  1902,  on  the  second  day 
of  disease.  Temperature  on  admission  101,  pulse  120,  respirations  24.  Onset  sudden.  The  glands 
affected  were  left  inguinal  and  femoral.    Duration  of  acute  symptoms,  six  days.    He  had  240  c.c.  curative 
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serum  fitibcutaneously  and  20  c.c.  of  fresb.  ox  serum  also  euboutaneously,  and  210  c.c.  of  curative  serum 
intravenously.  Prominent  features  were:  Double  broncho-pneumonia,  restlessness,  delirium,  and 
marked  cardiac  depression.  The  inguinal  gland  suppurated  on  the  8th  day,  and  the  whole  chain  of 
inguinal  glands  sloughed  away,  leaving  a  large  sinus,  which  did  not  heal  foi'  about  two  months ;  |-albumen 
was  present. 

Cask  No.  3,  1903,  lived  for  eighty-one  days  after  admission  to  the  Plague  Hospital,  during  the 
whole  of  which  time  intractable  diaiThoea,  with  involuntary  evacuations,  persisted,  resulting  eventually 
in  bed  sores  which,  with  their  inevitable  constant  pain,  sleeplessness,  and  sapreemia,  materially  hastened 
the  end. 

The  temperatui'e  throughout  was  extremely  high,  scarcely  ever  being  below  102  degrees  until 
within  eight  days  of  death,  and  ranging  daily  up  to  103-4-5  degrees,  resisting  alike  serum,  baths,  quinine, 
and  anti-pyretic  drugs.  This  sapraemia,  and,  later,  septicsemia,  were  accounted  for  by  finding  eventually 
that  the  chain  of  glands  extending  from  the  upper  femoral  deep  regions  to  the  brim  of  the  pelvis  behind 
the  peritoneum!  had  broken  down  into  what  was  practically  a  tunnel  full  of  pus  and  sloughing  broken-down 
glands,  from  which  a  pure  culture  (morphologically)  of  Bacilli  2}estis  was  recovered  at  the  autopsy.  From 
the  urine  at  the  sarne  time  was  obtained  a  pure  culture  of  the  same  organisms. 


III.-CLINICAL  NOTES. 

T]ie  following  abstracts  of  the  more  interesting  cases  treated  at  the  Plague  Hospital,  Brisbane, 
exhibit  the  salient  features  of  each  case.  The  notes  have  been  supplied  by  the  various  Health  Officers  in 
charge  of  the  patients  from  time  to  time  : — 

1901. 

[Excerpts  from  a  "Report  on  Plague,  Brisbane,  1901-2,"  by  Dr.  A.  C.  F.  Halford,  late  Medical  Officer  to  the  Metropolitan 

Joint  Board.] 

Case  No.  1. — Age  21  years,  male.  Admitted  28th  February,  1901,  on  the  4th  day  of  disease. 
Temperature  on  admission  104'8,  pulse  110,  respirations  26.  Onset,  gradual.  Gland  affected,  right 
femoral.  Duration  of  acute  symptoms,  4  days.  Had  80  c.c.  curative  serum  subcutaneously.  Prominent 
feature  was  rapid  reaction  to  serum.    He  was  discharged  on  the  29th  March,  1901. 

Case  No.  6. — Age  29  years,  male.  Admitted  23rd  March,  1901,  on  the  2nd  day  of  disease. 
Temperature  on  admission  103 '8,  pulse  96,  respirations  24.  Onset,  gradual.  Gland  affected,  right  femoral. 
J  albumen  was  present.  Gland  suppurated  on  the  7th  day.  Duration  of  acute  symptoms,  6  days. 
Discharged  on  the  22nd  April,  1901.    180  c.c.  of  curative  serum  administered  subcutaneously. 

Case  No.  7. — Age  10  years,  female.  Admitted  28th  March,  1901,  on  the  2nd  day  of  disease. 
Temperature  on  admission  104'4,  pulse  162,  respirations  30.  Onset,  gradual.  Gland  affected,  right 
femoral.  8he  had  364  c.c.  curative  serum  subcutaneously,  and  40  c.c.  curative  sermn  intravenously. 
Prominent  featuz-es  were  delirium,  restlessness,  continued  high  temperature,  and  death  from  heart  failure 
on  tlie  6th  day.    A  trace  of  albumen  was  present.' 

Case  No.  8. — Age  11  years,  male.  Admitted  30th  March,  1901,  on  the  3rd  day  of  disease. 
Temperature  on  admission  104"4,  pulse  126,  respirations  28.  Onset,  sudden.  Gland  affected,  left  femoral. 
Duration  of  acute  symptoms,  4  days.  He  had  170  c.c.  curative  serum  subcutaneously.  Prominent 
features  were  restlessness,  delirium,  and  marked  reaction  to  serum.  The  gland  suppurated  on  the  6th 
day.    He  was  discharged  on  the  29th  April,  1901. 

Ca.?e  No.  19. — Age  26  years,  male.  Admitted  9th  May,  1901,  on  the  5th  day  of  disease. 
Temperature  on  admission  103 '6,  pulse  108,  respirations  20.  Onset,  sudden.  Gland  affected,  left 
inguinal.  Duration  of  acute  symptoms,  5  days.  He  had  200  c.c.  curative  serum  subcutaneously. 
Prominent  features  were  delirium,  marked  cardiac  depression,  and  pronounced  reaction  to  serum. 
Discharged  10th  June,  1901. 

Case  No.  24. — Age  17  years,  male.  Admitted  20th  May,  1901,  on  the  2nd  day  of  disease. 
Temperature  on  admission  105"8,  pulse  124.  Onset,  sudden.  Gland  affected,  left  femoral.  He  had 
820  c.c.  curative  serum  subcutaneously.  On  the  6th  day  he  developed  fresh  glands  in  the  right  inguinal 
region,  and  right  and  left  submaxillaiy  regions,  and  died  of  heart  failure  on  the  8th  day.  The  prominent 
features  were  coma,  restlessness,  and  delirium. 

Case  No.  29.— Age  24  years,  male.  Admitted  to  General  Hospital,  25th  June,  1901,  on  the  5th 
day  of  disease.  Temperature  on  admission  104,  respirations  24.  Patient  stated  that  he  first  complained 
of  severe  hea,dache  on  the  21st,  with  pain  in  the  abdomen  and  lumbar  region,  and  continued  in  this 
condition  until  admission.  On  the  26th  he  began  spitting  up  blood-stained  sputum,  and  on  examination 
the  bases  of  both  lungs  were  found  to  be  full  of  moist  sounds.  On  the  evening  of  the  26th  the  moist 
sounds  could  be  found  nearly  up  to  the  apices  on  both  sides.  During  the  night  he  became  very  delirious 
and  got  out  of  bed.  On  the  morning  of  the  27th  the  cervical  glands  on  both  sides  were  found  to  be  much 
enlarged.  Breathing  became  very  difficult,  and  tracheotomy  was  performed  to  relieve  this  condition, 
which  it  did  for  a  short,  time,  but  he  died  of  heart  failure  about  the  middle  of  the  day.  He  had  no 
serum,  as  the  diagnosis  was  not  made  until  shortly  before  death. 

Case  No.  34.— Age  47  years,  male.  Admitted  16th  August,  1901,  at  3-45  p.m.  Temperature  on 
admission  101-4,  pulse  134,  respirations  40.  He  was  in  an  unconscious  and  collapsed  condition,  and 
unable  to  give  history.  He  had  a  bubo  on  the  left  femoral  region,  and  a  small  gland  in  the  right  and 
left  axilla.  He  never  regained  consciousness,  and  died  at  9  p.m.  on  the  16th  August.  He  had  100  c.c. 
curative  serum  subcutaneously. 

1902. 

[Excerpts  from  Dr.  Halford's  Report.] 
Case  No.  40.— Age  33  years,  male.    Admitted  to  the  Brisbane  General  Hospital  on  the  5th 
February,  1902.    Temperature  on  admission  104,  pulse  100,  respirations  32.    Patient  stated  he  was  quite 
well  until  the  2nd  February,  when  he  complained  of  pains  in  his  head,  abdomen,  and  legs,  and  severe 


71 


vomiting.  Since  then  the  pains  had  gradually  become  more  severe.  Patient  was  treated  as  ^JV^f^  fe^®*"' 
and  died  on  the  9th.    The  diagnosis  of  plague  was  made  P.M.    He  had  no  serum.    Gland  affected,  right 

ingumaL^^^  No.  42.— Age  lU  years,  male.  Admitted  17th  February,  on  the  2nd  day  of  disease. 
Temperature  on  admission  103-4,  pulse  120,  respirations  30.  The  following  glands  were  affected:  two  in 
the  left  inguinal  region,  one  in  the  right,  and  one  in  the  left  submaxillary,  and  one  m  the  lett  axUlaiy. 
Duration  of  acute  symptoms,  4  days.  Had  100  c.c.  of  curative  serum  intravenously,  and  100  c.c.  curative 
serum  subcutaneously,  and  40  c.c.  of  fresh  ox  serum.  The  prominent  features  in  his  case  were  restlessness 
and  delirium.    He  was  discharged  on  the  15th  March,  1902. 

Case  No.  45.— Ago  11  years,  male.  Admitted  15th  February,  1902,  on  the  7th  day  of  disease. 
Temperature  on  admission  104-6,  pulse  128,  respirations  30.  Onset,  sudden.  Glands  affected  m  the 
right  and  left  inguinal  and  femoral  regions,  right  supratrochlear,  and  right  submaxillaiy  regions. 
Duration  of  acute  symptoms,  9  days.  He  had  160  c.c.  curative  serum  subcutaneously.  Ihe  prominent 
features  were  continued  high  temperature,  restlessness,  and  delirium.  The  submaxillary  gland  suppurated 
on  the  25th  day.    No  albumen  was  present.    He  was  discharged  on  the  31st  March,  1902. 

Case  No.  52.— Age  14  years,  male.  Admitted  5th  March,  1902,  on  the  3rd  day  of  disease. 
Temperature  on  admission  103-4,  pulse  120,  respirations  32.  Onset,  sudden.  Glands  affected,  left 
inguinal,  right  inguinal,  and  left  axillary.  Duration  of  acute  symptoms,  6  days.  He  had  200  c.c.  curative 
serum  subcutaneously  and  240  c.c.  intravenously.  Prominent  features  were  restlessness  and  delirium. 
I  albumen  was  present.  The  left  inguinal  gland  suppurated  on  the  10th  day,  and  was  accompanied  by  a 
great  deal  of  sloughing,  which  left  a  large  sinus.  This  healed  slowly,  and  was  accompanied  by  oedema  of 
the  left  leg.    He  was  discharged  on  the  26th  April,  1902. 

Case  No.  53.— Age  22  years,  male.  Admitted  6th  March,  1902,  on  the  3rd  day  of  disease. 
Temperature  on  admission  103-4,  pulse  120,  respirations  20.  Onset,  sudden.  Gland  affected,  left  inguinal. 
Duration  of  acute  symptoms,  3  days.  Serum  injected,  130  c.c.  intravenously.  Gland  suppurated  on  the 
7th  day.  The  prominent  feature  was  rapid  reaction  to  sermii.  A  trace  of  albumen  was  present.  He  was 
discharged  on  the  5tli  April,  1902. 

Case  No.  60.— Age  17  years,  male.  Admitted  10th  March,  1902,  on  the  2nd  day  of  disease. 
Temperature  on  admission  105-4,  pulse  120,  respirations  36.  Onset,  sudden.  Glands  affected,  left  femoral 
and  left  inguinal,  and  right  and  left  axillary.  Duration  of  acute  symptoms,  3  days.  He  had  60  c.o. 
curative  serum  subcutaneously,  260  intravenously.  Prominent  features  were  coma,  restlessness,  and 
delirium,  and  marked  reaction  to  serum.  A  trace  of  albumen  was  present.  Left  femoral  gland  suppurated 
on  the  12th  day.    He  was  discharged  on  the  16th  April,  1902. 

Case  No.  62. — Age  17  years,  male.  Admitted  11th  March,  1902,  on  the  second  day  of  disease. 
Temperature  on  admission  103-4,  pulse  80,  respirations  24.  Onset,  sudden.  Gland  affected,  right  femoral. 
Duration  of  acute  symptoms,  3  days.  He  had  200  c.c.  curative  serum  subcutaneously  and  140  c.c. 
intravenously.  Prominent  features  were  delirium  and  rapid  reaction  to  serum.  The  gland  suppurated  on 
the  5th  day.    No  albumen  was  present.    He  was  discharged  on  the  12th  April,  1902. 

Case  No.  65. — Age  27  years,  male.  Admitted  19th  March,  1902,  on  the  2nd  diiy  of  disease. 
Temperature  on  admission  103-4,  pulse  138,  restorations  34.  Onset,  sudden.  The  glands  afl'ected  were 
right  and  left  inguinal  and  femoral,  right  and  left  submaxillary.  Prominent  features  were  double  broncho- 
pneumonia, delirium,  restlessness,  and  continued  high  temperature.  Serum  injected,  1,780  c.c.  intra- 
venously. Fenioral  and  inguinal  glands  suppmated  on  the  12th  day;  left  submaxillary  on  the  13th  day. 
^  albumen  was  present.   He  died  on  the  4th  April,  1902,  at  3-50  p.m. 

Post  Mortem  Notes.— 

P.M.  5th  April,  1902.  Very  powerfully  built,  well-nourished  man.  Rigor  mortis  present.  Posterior  hypostasis  well 
marked,  none  anteriorly.  He  has  a  mass  of  suppurating  glands  in  left  inguino-femoral  region  and  right  inguinal  region, 
and  left  cervical  region.    Right  cervical  region  glands  enlarged,  pinkish,  but  no  suppuration. 

Thorax. — Pericardium  contained  a  little  clear  fluid.  Heart  large,  pale,  flabby,  and  soft ;  walls  of  right  ventricle 
som.ewhat  thin.  Pleural  sacs  contained  a  little  blood-stained  fluid.  Numerous  recent  adhesions  on  both  lungs  at  base, 
anteriorly  and  posteriorly.  Lungs  pale  anteriorly,  somewhat  engorged  posteriorly,  both  bases  very  oedematous.  Numerous 
round  abscesses  about  a-inch  in  diameter,  scattered  through  both  lungs  in  substance  and  beneath  pleurae,  contained 
yellowish  pus.    Bronchial  glands  not  enlarged. 

Abdomen. — Fat  on  walls  about  2  inches  deep.  Peritoneum  normal.  Stomach  and  intestines  pale,  and  somewhat 
distended  with  gas.  Spleen  much  enlarged,  purplish  black  in  colour,  and  almost  confluent.  In  the  substance  were 
numerous  pin  point  abscesses  with  yellow  pus.  Liver  enlarged  slightly  and  congested,  normal  consistency,  no  abscesses. 
Kidneys  enlarged,  congested,  and  somewhat  tough,  with  capsule  adherent.    Mesenteric  glands  not  enlarged. 

Bacteriological  Examination. — 

The  spleen,  liver,  lungs,  and  kidneys  proved  sterile.  B.  ^it'slis  were  demonstrated  in  smear  preparations  of  the  pus 
from  lungs  and  spleen,  but  they  were  apparently  dead. 

Case  No.  67. — Age  18  years,  male.  Admitted  21st  March,  1902,  on  the  6th  day  of  disease. 
Temperature  on  admission  102,  pulse  104,  respirations  30.  Onset,  sudden.  Glands  affected,  right  and 
left  inguinal,  right  and  left  femoral,  right  and  left  submaxillaiy,  and  right  and  left  axillary.  Duration  of 
acute  syniptonis,  33  days.  Prominent  features  were  restlessness,  delirium,  double  broncho-pneumonia,  and 
superficial  abscess.  The  right  submaxillary  gland  suppurated  on  the  18th  day.  A  trace  of  albumen  was 
present.  He  died  on  the  I7th  April,  1902,  at  8  p.m.  Had  serum  480  c.c.  subcutaneously,  and  870  c.c. 
intravenously. 

Post  Mortem  Notes.— 

P.M.  18th  April,  1902,  at  7  a.m.  Well-developed  but  poorly  nourished.  Rigor  mortis  present,  well  marked.  Body 
pale ;  some  posterior  hypostasis,  none  anteriorly.  There  was  a  mass  of  suppurating  glands  on  each  side  of  the  neck. 
The  femoral  glands  on  both  sides  were  enlarged  and  hard. 

Thorax. — Pericardium  contained  about  2  ounces  of  clear  fluid.  Heart  pale,  left  ventricle  contracted,  walls  firm  and 
thick ;  right  ventricle  dilated,  walls  very  thin.  The  large  veins  were  filled  with  dark  fluid  blood.  The  pleural  cavities 
contained  a  small  quantity  of  clear  fluid,  no  pleurisy  present.  Lungs  pale  anteriorly,  posteriorly  some  venous  congestion. 
Scattered  through  both  lungs,  under  the  pleurae  and  in  the  substance,  wore  numerous  round  abscesses,  from  1  inch  to 
5-inch  in  diameter,  with  fairly  tough  walls.  They  contained  thick  yellow  pus.  The  bronchial  glands  were  enlarged  and 
pinkish  on  section. 

Abdomen. — The  peritoneal  cavity  contained  about  2  ounces  of  clear  fluid,  the  peritoneum  appeared  normal.  The 
stomach  and  intestines  were  pale  and  somewhat  distended  with  gas.    The  liver  was  somewhat  pale  and  toughened.  The 
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spleen  was  decidedly  enlarged,  of  reddish  purple  colour,  and  quite  pulpy.    It  contauied  two  round  abscesses,  one  about 
^-inoh  in  diameter,  the  other  i-inoh.    The  pus  in  them  was  thick  and  yellow.    Kidneys  decidedly  large,  venouslj  congested. 
The  capsule  was  somewhat  adherent  and  substance  toughened.    Mesenteric  glands  were  not  enlarged. 
Bacteeiological  Examinations.—  ,  , 

The  spleen,  liver,  lungs,  and  kidneys  proved  sterile.  B.  pestis  were  demonstrated  in  smear  preparations  ot  tne 
pus  from  the  abscesses  in  the  lungs  and  spleen,  but  they  were  apparently  dead. 

Case  No.  70.— Age  16  years,  female.  Died  on  SOth  March,  1902.  Duration  of  illness,  about 
7  days.   Had  no  treatment.    Diagnosed  P.M.   Had  femoral  gland. 

Case  No.  71.— Age  21  years,  female.  Died  30th  March,  1902.  Duration  of  illness,  30  hours.  Had 
no  treatment.    Diagnosed  P.M.    Had  gland  in  left  femoral  region. 

Case  No.  76.— Age  25  years,  male.  Admitted  Uth  April,  1902,  on  the  7th  day  of  disease. 
Temperature  on  admission  lOl'S,  pulse  110,  respirations  42.  Onset,  sudden.  Glands  affected  m  the 
right  and  left  cervical  region,  right  and  left  submaxillary  region,  and  right  axillary  region.  He  had 
double  broncho-pneumonia.  He  had  120  c.c.  curative  serum  subcutaneously,  and  died  of  heart  failure  a 
few  hours  after  admission. 

Case  No.  82.— Age  45  years,  male.  Admitted  19th  April,  1902,  on  the  8th  day  of  _  disease. 
Temperature  on  admission  101^4,  jjulse  92,  respirations  24.  Onset,  sudden.  Glands  affected,  left  inguinal, 
and  right  and  left  submaxillary.  Duration  of  acute  symptoms,  9  days.  He  had  240  c.c.  curative  serum 
subcutaneously,  and  80  c.c.  intravenously.  l-7th  albmnen  was  present.  The  left  inguinal  gknd 
suppurated  on  the  13th  day.  There  was  a  good  deal  of  sloughing,  and  a  deep  sinus  remained,  which 
healed  slowly.    He  was  discharged  on  the  24th  May,  1902. 

Case  No.  86. — Age  60  years,  male.  Died  on  22nd  April,  1902.  Primary  pneumonic,  no  glands. 
Duration  of  illness,  7  days.  Seen  in  his  own  home,  and  had  160  c.c.  curative  serum  subcutaneously  a 
few  hours  before  death. 

Case  No.  88.--Age  16  years,  male.  Admitted  24th  April,  1902,  on  the  1st  day  of  disease. 
Temperature  102,  pulse  124,  respirations  26.  Onset,  sudden.  Duration  of  acute  symptoms,  1  day.  He 
had  60  c.c.  curative  serum  subcutaneously.  A  trace  of  albumen  was  present.  Prominent  feature  was 
rapid  reaction  to  serum.    He  was  discharged  on  the  17th  May,  1902. 

Case  No.  90. — Age  50  years,  female.  Died  25th  April,  1902.  Bubonic.  Duration  of  illness,  some 
days,  not  exactly  known.    Had  no  treatment ;  diagnosed  P.M. 

Case  No.  91. — Age  15  years,  male.  Admitted  25th  April,  1902,  on  the  4th  day  of  disease. 
Temperature  on  admission  104"6,  pulse  102,  respirations  24.  Onset,  sudden.  Gland  affected,  right 
femoral.  Duration  of  acute  symptoms,  5  days.  He  had  240  c.c.  curative  serum  subcutaneously. 
Prominent  features  were  restlessness  and  delirium,  and  rapid  reaction  to  sermn.  The  gland  suppurated 
on  the  9th  day.   He  was  discharged  on  the  2nd  June,  1902. 

Case  No.  94. — Age  11  months,  male.  Admitted  in  a  dying  condition,  27th  April,  1902. 
Temperature  on  admission  103,  pulse  88.  Duration  of  illness,  unknown.  Had  100  c.c.  curative  serum 
subcutaneously.    Died  2  hours  after  admission,  at  2  a.m. 

Post  Moetem  Notes. — 

P.M.  27th  April,  1902,  at  11  a.m.  Very  well-developed,  well-nourished  body.  Body  pale;  some  posterior  hypostasis, 
none  anteriorly.  In  the  right  inguinal  region  there  was  an  enlarged  gland  surrounded  by  a  good  deal  of  hsemorrhagic 
serous  effusion.  There  were  several  small  glands  in  femoral  region  on  both  sides.  On  section  the  glands  were  of  pinkish 
colour,  and  showed  numerous  points  of  haemorrhage. 

Thorax. — Heart  well  developed,  muscle  rather  soft.  Left  side  firm  and  contracted,  right  dilated.  Thymus  was  well 
developed.    Bronchial  glands  were  not  enlarged. 

Abdomen. — There  was  a  layer  of  fat  one  inch  thick  on  anterior  abdominal  wall  The  peritoneum  was  normal.  The 
stomach  and  intestines  were  pale.  The  spleen  was  somewhat  enlarged,  of  reddish-purple  colour,  and  fairly  firm 
consistency.  The  kidneys  showed  some  subcapsular  haemorrhage  and  congestion  of  the  cortices,  otherwise  normal.  The 
liver  was  deeply  venously  congested,  of  normal  consistency.  The  mesenteric  glands  were  enlarged  and  pinkish  on  section. 
The  retroperitoneal  glands  were  not  enlarged. 
Bacteriological  Examination. — 

Affected  glands  and  spleen  were  examined,  and  showed  the  presence  of  typical  B.  pestis. 

Case  No.  100. — Age  27  years,  male.  Admitted  1st  May,  1902,  on  the  thiid  day  of  disease. 
Temperature  on  admission  103'4,  pulse  120,  respirations  38.  Onset,  sudden.  Gland  affected,  left 
cervical.  Had  240  c.c.  of  curative  serum  subcutaneously  and  640  intravenonsly.  Prominent  features  were 
double  broncho>-pneumonia,  pleurisy,  restlessness,  and  delirium.  Death  occurred  on  the  7th  May,  1902, 
at  6  a..m. 
Post  Mortem  Notes. — 

P.M.  7th  May,  1902,  at  11  a.m.  Well-developed,  well-nourished  man.  Body  pale,  rigor  mortis  present.  Some 
hypostasis  posteriorly,  none  anteriorly. 

Glands. — Mass  of  enlarged  glands  along  postei-ior  border  of  sternomastoid.  Hsemorrhagic  on  section,  surrounding 
tissue  infiltrated  with  blood-stained  serous  effusion. 

Thorax. — The  pericardium  contained  2  ounces  of  turbid  fluid.  There  was  no  pericarditis.  Heart  well  developed, 
left  side  firm  and  contracted,  right  dilated  and  flabby,  the  large  veins  full  of  dark  fluid  blood.  Left  lung,  no  fluid  in 
pleural  cavity.  Recent  pleurisy,  with  adhesions  the  left  base  at  back  and  front.  The  whole  lung  except  the  upper  half 
of  the  upper  lobe  contained  very  numerous  patches  of  gray  granular  consolidation,  varying  in  size  from  1  inch  to  ,-b  -inch 
in  diameter.  The  upper  half  of  the  upper  lobe  was  emphysematous,  posteriorly,  especially  at  the  base  of  the  lung,  was 
very  oedematous  with  reddish  serous  fluid.  Right  lung,  no  fluid  in  pleural  cavity.  Recent  pleurisy,  with  adhesions  over 
anterior  border  of  upper  lobe.  The  whole  lung  was  filled  with  very  numerous  patches  of  grey  consolidation,  about  j — j\ 
inches  in  diameter,  least  numerous  towards  the  apex.  Posteriorly,  especially  at  the  base,  the  lung  was  opdematous  with 
serous  fluid.    Bronchial  glands  enlarged,  and  black  with  haemorrhage. 

Abdomen. — Peritoneum  normal.    Stomach  and  intestines  pale  and  distended  with  gas.    Spleen  decidedly  large,  deep 
purplish  colour,  and  very  soft.     Liver  somewhat  large,  congested,  and  a  little  tough.    Kidneys  pale,  some  cortical 
haemorrhage,  cortex  narrow,  contained  a  few  yellowish  necrotic  patches,  about  g-inch  in  diameter.    Capsule  somewhat 
adherent,  and  substance  toughened.    Mesenteric  glands  enlarged  and  pinkish  on  section. 
Bacteriological  Examination. — 

The  affected  glands,  spleen,  liver,  kidneys,  and  broncho-pneumonic  patches  yielded  pure  cultures  of  B.  pestis. 

Case  No.  110. — Age  27  years,  male.  Admitted  11th  May,  1902,  on  the  1st  day  of  disease. 
Temperature  on  admission  104'8,  pulse  112,  respirations  32.  Onset,  sudden.  Glands  affected,  left  parotid 
lymphatic  gland,  right  and  left  submaxillary  glands.    He  had  160  c.c.  curative  serum  intravenously  and 
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240  c.c.  subcutaneously.  Duration  of  acute  symptoms,  3  days.  Prominent  feature,  delirium.  This  case 
was  complicated  by  an  attack  of  facial  erysipelas.    He  was  dischai'ged  on  7tli  June,  1902. 

Case  No.  lU. — Age  38  years,  male.    Admitted  26tL  May,  1902,  on  the  5th  day  of  disease. 
Temperature  on  admission  103,  pulse  106,  respirations  38.    Onset,  sudden.    Gland  affected,  left  femoral. 
He  had  460  c.c.  curative  serum  intravenously.    ^  albumen  was  present.    Prominent  feature  was  marked 
heart  failure  and  death  10  hours  after  admission,  at  r45  a.m.  27th  May,  1902. 
Post  Mortem  Notes. — 

P.M.  27th  May,  1902,  at  10  a.m..  Well-devoloped,  well-nourished  body.  Rigor  mortis  present  and  well  marked. 
Some  posterior  hypostasis,  but  none  anteriorly.  There  was  an  enlarged  gland  in  the  left  femoral  region,  and  one  in  the 
left  inguinal  region,  the  skin  over  the  glands  was  haemorrhagic,  and  the  surrounding  tissue  was  infiltrated  with  bloody 
serum.    On  section  the  glands  were  dotted  with  numerous  hsemorrhages. 

Thorax. — The  pericardium  contained  about  2  ounces  of  clear  fluid.  The  heart  was  well  developed,  the  left  side 
contracted  and  firm  walled,  right  dilated,  and  somewhat  pale  and  flabby.  The  pleural  cavities  were  normal.  Lungs 
anteriorly  were  pale,  posteriorly  there  was  marked  hypostatic  engorgement.  On  section  the  lungs  were  dark,  almost 
black,  and  oedematous.    The  bronchial  glands  were  tough  and  black,  probably  due  to  anthracosis. 

Abdomen. — The  peritoneum  and  intestines  were  normal.     The  spleen  was  enlarged,  dark-purple  in  colour,  and 
somewhat  soft.    The  liver  was  venously  congested,  and  rather  tough.    The  kidneys  were  congested,  capsule  was  easily 
stripped,  substance  a  little  tough.    There  was  some  subcapsular  haemorrhage  in  the  left  kidney.    The  pelves  and  calyces 
of  both  kidneys  were  filled  with  dark  clotted  blood.    The  mesenteric  glands  were  not  enlai'god. 
Bacteeiological  Examination.— 

The  spleen,  liver,  kidneys,  and  affected  glands  yielded  pure  cultures  of  typical  B.  pestis. 

1903. 

[Returned  by  Dr.  J.  E.  F.  McDonald.] 

During  this  period  nineteen  cases  were  reported  and  came  under  observation ;  of  these,  nine  were 
fatal.  Two  of  these  latter,  however,  were  only  discovered  post  mortem.  All  the  cases  were  confirmed 
bacteriologically.  In  most,  cultural  and  inoculation  experiments  were  performed  in  addition  to 
microscopic  examination. 

All  the  cases  presented  definite  buboes,  there  being  none  of  the  so-called  primary  pneumonic  or 
septiceemic  cases. 

In  the  majority  the  primaiy  bubo  was  in  the  femoral  region;  it  was  frequently  accompanied  by 
smaller  glands  in  the  inguinal  region  of  the  same  or  opposite  side.  The  primary  bubo  usually  appeared 
on  or  about  the  second  day  of  disease. 

In  two  cases  local  lesions,  in  which  the  presence  of  B.  pestis  was  demonstrated,  were  present  in  the 
drainage  area  of  the  affected  glands. 

The  onset  in  the  majority  of  the  cases  was  veiy  sudden,  the  first  symptoms  being  commonly 
vomiting  and  frontal  headache ;  a  rigor  or  some  shivering  was  frequently  noted  early  in  the  attack. 

Case  No.  10. — An  interesting  case  was  that  of  an  employee  of  the  Health  Department  engaged  in 
handling  rats. 

On  a  Tuesday,  while  engaged  manipulating  rats  at  the  Bacteriological  Institute,  this  man  stabbed 
his  hand  with  a  pair  of  scissors.  The  wound  was  cleansed  with  5  per  cent,  carbolic  lotion,  and  healed 
rapidly.  On  the  Thursday  following  (on  Avhicli  day  one  infected  rat  was  found),  while  chopping  wood  at 
the  rat  cremation  furnace,  he  was  struck  on  the  upper  arm  by  a  piece  of  wood,  which  abraded  the  skin. 
On  Thursday,  Friday,  and  Saturday  he  complained  of  being  seedy,"  and  ate  veiy  little.  On  Sunday  he 
felt  "very  ill,"  and  his  arm  around  the  sore  felt  hot  and  painful;  during  the  day  this  pain  and  soreness 
spread  to  the  axilla. 

He  was  seen  by  the  Commissioner  of  Public  Health  that  evening,  and  the  wound  was  treated  with 
pure  carbolic  acid  crystals. 

Neither  then  nor  the  next  morning  Avhen  he  was  examined  by  Dr.  McDonald  were  his  symptoms 
considered  very  suggestive  of  plague.  On  the  Tuesday  when  examined  he  was  much  improved,  but  that 
evening  he  had  a  severe  rigor,  and  next  day  (Wednesday)  clinical  and  bacterioscopic  evidence  confirmed 
the  case  as  one  of  pestis.  On  several  occasions  bacilli  were  found  in  the  local  sore,  to  which  the  pure 
carbolic  was  applied  on  Sunday,  and  not  once  in  the  enlarged  tender  glands  in  the  axilla. 

Pulmonary  Complications. — Two  cases  came  under  observation.  The  first  (14)  was  apparently 
recovering  from  pestis,  and  had  reached  the  8th  day  of  his  attack,  with  temperature  falling,  and 
respirations  never  above  30,  and  entire  absence  of  abnormal  physical  signs  in  the  chest  when  he  suddenly 
presented  symptoms  of  lobar  pneumonia  about  midday,  and  was  dead  by  6  a.m.  next  morning. 

The  second  case  (15)  admitted,  with  temperature  102,  pulse  90,  respirations  26;  spat  up  blood- 
stained mucus,  which  contained  a  pure  culture  of  Bacillus  pestis  (guinea-pig  died  in  four  days)  on  his 
second  day  in  hospital,  developed  a  cough  next  day,  a  "  patch  "  of  broncho-pneumonia  on  the  fourth  day, 
and  died  on  the  14th  day. 

The  first  case  was  lobar  pneumococcal  pneumonia,  confirmed  by  clinical,  bacteriological,  and 
post-mortem  examinations. 

The  second  differed  in  every  respect,  and  was  a  lobular  pestal  hroiieho-pneumonia. 

Both  cases  developed  swollen  glands  in  the  neck. 

Sudden  Fatal  Heart  Failure. — This  case  was  admitted  with  temperature  104,  pulse  160, 
respirations  40,  responded  well  to  200  c.c.  sermn  given  intravenously,  the  temperature  dropping  to 
100  degrees  next  day,  with  pulse  140,  respirations  32.  At  7  a.m.  next  morning  his  pulse  presented  no 
change  to  either  of  his  two  nurses  who  examined  it,  yet  at  7' 15  a.ni.  he  suddenly  paled  and  gasped,  and 
within  a  minute  or  two  his  heart  had  completely  stopped.  This  case  of  sudden  death,  when  a  most  hopeful 
prognosis  seemed  quite  justifiable,  and  the  sudden  oncoming  of  fatal  lobar  pneumonia  in  Case  14  when, 
in  both  cases,  the  patient  was  apparently  safe  so  far  as  any  further  constitutional  effects  of  pestis  were 
concerned,  demonstrate  the  wisdom  of  a  very  cautious  prognosis  until  the  temperature  has  been  normal 
for  some  days. 

Heart  Lesions  Persisting.— Oi  the  twelve  cases  discharged  from  the  Plague  Hospital,  three  of  the 
temale  patients  (fet.  12-20)  had  persistent  slight  an-hythmia  and  soft  systolic  bruit  at  all  areas.  In 
^ase  7  the  sounds  were  not  even  fairly  clear  untH  the  ninth  week,  and  in  Cases  8  and  7  the  systolic  bruit 
persisted  for  sixteen  and  seven  weeks  respectively. 


1904. 

[Returned  by  Dr.  C.  C.  Baxter-Tyrie.] 
Case  1. — Saddler.    Infected  rats  discovered  on  premises  during  the  preceding  week.  Initial 
temperature  103  degrees  Fahr. ;  pulse  extremely  weak  and  dicrotic;  serum  120 c.c.  injected  subcutaneously, 
2nd  day;  temperature  normal  4th  day;  right  upper  femoral  gland  affected;  suppuration  delayed  and 
limited. 

Case  2. — Schoolboy.  Plague  next  door  last  year ;  infected  rats  from  store  immediately  adjoining ; 
initial  temperature  103  degrees  Fahr. ;  pulse  weak  and  dicrotic.  Serum  200  c.c.  subcutaneously. 
Temperature  normal  10th  day;  had  serum  rash.    Left  upper  femoral  gland  affected. 

Case  3. — Produce  hand.  Ill  twelve  days  before  coming  under  observation.  Initial  temperature 
100  degrees  Fahr.;  dicrotic  pulse.  Temperature  normal  7th  day;  gland  resolved  without  suppuration. 
No  senun  was  given.    Left  uj^jDer  femoral  giand  affected. 

Case  4. — Produce  hand  (female).  A  bag-maker.  Initial  temperature  104  degrees  Fahr. ;  dicrotic 
weak  pulse.  Serum  120  c.c.  subcutaneously.  Temperature  normal  18th  day;  left  upper  femoral  gland 
affected  and  sloughed  entirely. 

Case  5. — Schoolgirl  (from  infected  area.).  Initial  temperature  105  degrees  Falir. ;  pulse  180,  weak 
and  dicrotic.  Serum  240  c.c.  subcutaneously,  120  c.c.  intravenously.  Temperature  normal  I7tli  day; 
upper  left  femoral  giand  affected.    Very  severe  case. 

Case  6. — Produce  bag-merchant.  Initial  temperature  105  degrees  Fahr.  Serum  240  o.c.  subcu- 
taneously.   Teniperature  normal  5th  day.    Left  upper  femoral  gland  affected. 

Case  7. — Produce  hand.  Initial  temperature  104  degrees  Fahr.  Serum  240  c.c.  subcutaneously. 
Left  upper  femoral  gland  affected;  little  suppuration.  Temperature  noi-mal  4tli  day.  17  days  in  hospital, 
the  shortest  period  of  detention  of  the  oases. 

Case  8. — Produce  hand.  Initial  temperature  104  degrees  Fahr.;  pulse  extremely  weak.  Serum 
200  c.c.  subcutaneously.  Died  on  the  2nd  day.  Complete  renal  suppression  from  time  of  admission. 
History  of  previous  renal  trouble.  Autopsy  findings :  Chronic  interstitial  nephritis  and  general  infection 
of  the  organs  with  the  bacilli.  Cultures  of  B.  ijestis  were  obtained  froan  all  the  thoracic  and  abdominal 
viscera. 

Case  9. — Stable  hand.  Initial  temperature  104'6  degrees  Fahr.  Obtained  horse  feed  from  infected 
store.  Serum  200  c.c.  subcutaneously;  temperature  normal  5th  day.  Left  upper  femoral  giand  affected; 
was  not  removed  to  Colmslie. 

Case  10. — Produce  hand.  Initial  temperature  99'2  degrees  Fahr.  Serum  injected  subcutaneously. 
Died  on  the  second  day.    Gener-al  blood  infection;  bacilli  were  mixed  in  type,  but  mainly  coccal. 

Case  11. — Grocer  and  produce  hand  (Chinaman).  Initial  temperature  104  degrees  Fahr.  Died 
innnediately  after  being  seen ;  had  been  ill  4  days.    Large  bubo  implicating  the  whole  left  femoral  group. 

Case  12. — Produce  hand.  Initial  temperature  103'6  degrees  Fahr. ;  pulse  weak  and  dicrotic. 
Sei'um  102  c.c.  subcutaneously.  Temperature  normal  5th  day.  Left  upper  femoral  gland  affected  and 
resolved  without  suppuration. 

Case  13. — Grocer  and  produce  hand.  Initial  temperature  104'6  degrees  Fahr.;  pulse  120,  weak 
and  dicrotic.  Seruni  320  c.c.  subcutaneously.  Left  upper  femoral  giand  affected;  sermn  rash.  Temperar 
ture  normal  20th  day.    Gland  sloughed  en  masse.    Very  severe  case. 

Case  14. — Racehorse  trainer.  Produce  obtained  from  infected  store.  Rats  dying  in  numbers  prior 
to  his  seizure.  Initial  temperature  105  degrees  Fahr.  Pulse  dicrotic.  Serum  240  o.c.  subcutaneously, 
right  upper  femoral  gland  affected.    Temperature  normal  12th  day. 

Case  15. — Oyster-saloon  cook.  Infected  rats  from  the  shop  this  year.  Four  days  ill  before  seen; 
initial  temperature  105  4  degrees  Fahr.  Pulse  152,  dicrotic.  Serum  120  c.c.  subcut^ineously.  Died 
shortly  after  being  seen.    General  blood  infection. 

Case  16. — Produce  hand.  Initial  temperature  102-6  degrees  Fahr.,  pulse  weak  and  dicix>tic. 
Serum  120  c.c.  subcutaneously.  Temperature  normal  6th  day.  Right  upper  femoral  giand  was  affected 
and  resolved  without  suppuration. 

Case  17. — See  "Plague  Lesions,"  page  64. 

Case  18.— Sanitary  wharfman.  Ill  three  days;  died  before  arrival  of  Health  Officer.  Left,  upper 
femoral  gland  affected.    Autopsy:  General  blood  infection  and  secondary  specific  pneumonia. 

Case  19.— Estate  agent.  Initial  temperature  104-8  degrees  Fahr.,  pulse  104,  very  weak  and 
dicrotic ;  left  upper  femoral  gland  affected.  Serum  240  c.c.  subcutaneously.  Temperature  normal  7th  day. 
Dead  infected  rat  found  in  offices. 

Case  20.— Stableman.  Initial  temperature  102  6  degrees  Fahr.,  pulse  100,  weak  and  dicrotic. 
Serum  240  c.c.  subcutaneously.  Left  upper  femoral  gland  affected;  temperature  normal  5th  day. 
Serum  rash.    Produce  from  infected  store. 

Case  21.— Schoolboy.  Initial  temperature  105  degrees  Fahr.;  pulse  136,  weak  and  dicrotic. 
Serum  240  c.c.  subcutaneously.  Right  upper  femoral  gland  affected;  temperature  normal  6th  day. 
Infected  rats  at  store  close  by,  which  he  was  in  the  habit  of  frequenting.  Family  cat  also  brought  rats  to 
the.  house  froan  this  store.    (Cf.  case.    New  Fanu  outbreak,  see  page  64.) 

Case  22. — See  page  64. 

1  no  Q  23.— Draper.     Infected  rats  obtained  in  the  vicinity  of  the  home.     Initial  tmuperature 

102  8  degrees  Fahr.,  pulse  96,  weak  and  dicrotic.  Serum  120  c.c.  subcutaneously.  Temperature  normal 
9th  day.    Left  upper  femoral  giand  affected. 

Case  24.--Baker.  Infected  rats  from  bakehouse.  Serum  120  c.c.  subcutaneously.  Died  5th  day. 
General  hcemal  mfection.  Developed  meteorism  the  2nd  day,  and  lapsed  into  an  adynamic  condition 
which  continued  until  death. 

Case  25. — See  "  Plague  Lesions,"  page  64. 
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1905. 

[Returned  by  Dr.  F.  W.  Woolrabe.] 

Case  2.— E.  McG.,  male,  aged  17,  furniture  storeman.  Admitted  27tli  January,  1905;  discharged 
26th  Februaiy,  1905.-  Transferred  from  General  Hospital.  Illness  began  with  pains  all  over  body  for  a 
week;  on  24th  January,  1905,  he  began  to  vomit  and  had  a  rigor.  Pulse  dicrotic  and  feeble.  Serum 
120  CO.,  later  120  c.c.  Urine  showed  albumen  for  four  days.  Right  femoral  bubo,  which  suppurated. 
Main  symptoms :  Vomiting,  insoinuia,  delirium,  and  cardiac  weakness. 

Case  3.— S.  W.,  male,  aged  18,  plumber.  Transferred  from  General  Hospital  30th  January,  1905; 
died  31st  January,  1905.  Sudden  onset,  with  vertigo  after  exposure  to  sun,  later  a  rigor,  followed  by 
abdominal  pain  and  vomiting,  and  pain  all  over  body.  Sore  in  left  leg.  Temperature  l04'8,  pulse  rapid 
aTid  dicrotic.  Left  upper  femoral  bubo.  Serum  120  c.o.  He  failed  rapidly.  Main  symptoms:  Delirium 
and  pain. 

Case  4. — J.  W.,  male,  aged  18,  grocer's  hand.  Admitted  5th  February,  1905;  discharged  9th 
March,  1905.  Temperature  104'8.  Sudden  onset,  with  headache  and  pain  in  left  groin,  three  days  later 
vomiting.    Left  fenioral  bubo.    Serum  160  c.o.    No  albumen.    Severe  epistaxis  on  3rd  day. 

Case  5. — See  "  Plague  Lesions,"  page  64. 

Case  6. — Kathleen  S.,  female,  aged  25,  housewife.  Transferred  from  General  Hospital  7th 
February,  1905;  died  22nd  February,  1905.  Sudden  onset,  5th  February,  1905,  with  severe  headache 
and  persistent  rigors,  followed  by  vomiting;  admitted  to  General  Hospital  6th  February,  1905.  Left 
femoral  bubo.  Serum  120  c.c,  later  120  c.c.  A  little  albumen.  The  patient  reacted  to  the  first  dose 
of  serum  almost  at  once,  but  the  improvement  did  not  last.  She  gradually  became  weaker,  and  all  her 
symptoms  became  intensified.  Her  mind  was  clear  almost  till  her  death.  Main  symjjtoms :  Headache, 
vomiting,  and  persistent  diarrhoea  and  hyperpyrexia.    Extensive  and  brawny  periadenitis. 

Case  7. — J.  J.  S.,  male,  aged  39,  dairy  farmer.  Admitted  8th  Februaiy,  1905;  discharged  8th 
March,  1905.  Sudden  onset  1st  February,  1905,  with  rigor,  vertigo,  and  headache  and  fever.  Illness 
increased,  with  vomiting  and  severe  pain  in  left  groin.  Had  120  c.c.  sermn  2nd  February,  1905.  Had 
left  femoral  bubo,  which  suppurated.  Was  too  ill  for  I'einoval  for  some  days.  Main  symptoms :  Retention, 
meteorism,  delirium. 

Case  8. — R.  P.  T.,  male,  aged  28,  butcher.  Admitted  12th  Februaiy,  1905;  discharged  18th 
March,  1905.  Sudden  onset  6th  February,  1905,  with  rigor,  and  sensation  of  heat  and  nausea.  Had  to 
leave  work  next  day  with  headache,  vomiting,  and  vertigo.  On  9tli  noticed  painful  left  femoral  bubo, 
which  suppurated  later.  Very  restless  and  thirsty,  with  temperature  of  103 '8,  and  a  trace  of  albumen 
and  dicrotic  pulse  on  admission.    Serum  120  c.c.    Recovery  uninterrupted. 

Case  9. — H.  G.,  male,  aged  9,  schoolboy,  transferred  from  Children's  Hospital  14th  February,  1905; 
died  18th  Februaiy,  1905.  Sudden  onset  18th  February,  1905,  with  headache,  vomiting,  fever,  and 
painTul  left  femoral  bubo.  Serum  80  c.c,  later  80  c.c.  Delirious  on  admission,  very  restless,  vomiting, 
coughed  a  good  deal  (no  B.  peslis  in  sputum).  Condition  grew  gradually  worse,  with  involuntary  urina- 
tion and  abdominal  pain.    Main  symptoms :  Increasing  cardiac  weakness  and  continuous  hyperpyrexia. 

Case  10. — A.  K.,  female,  aged  19,  domestic  duties  at  home  adjoining  bakery.  Admitted  16th 
P^ebiuaiy,  1905;  died  27th  Februaiy,  1905.  History  uncertain.  Hyperpyrexia  and  dicrotism  when  seen. 
Right  femoral  bubo.  Serum  140  c.c,  later  120  cc,  but  did  not  react  to  it.  Mind  was  disturbed  from  the 
first,  though  she  answered  sensibly  when  spoken  to;  at  other  times  she  rambled.  Later,  meteorism 
developed,  and  her  symptoms  gradually  increased,  with  insomnia,  restlessness,  and  delirium.  The 
cervical  glands  became  affected.  Meteorism  became  excessive,  with  diarrhoea  and  involuntary  urination 
and  continuous  delirium.    Main  symptoms :  Delirium,  meteorism,  implication  of  cervical  glands. 

Case  12.— Sarah  P.,  female,  married,  aged  47.  Admitted  16th  February,  1905.  History  of  eight 
days'  illness  beginning  with  fever,  headache,  and  pains  iill  over  body.  On  4tli  day  pain  centred  in  left 
groin.  As  she  was  recovering  when  seen,  no-  serum  was  given.  Admitted  with  large  left  inguinal  and 
femoral  buboes,  which  suppurated.  Pulse  dicrotic.  Main  symptom  was  her  very  lethai'gic  and  depressed 
condition.    Recovery  was  complicated  by  a  slight  pleurisy. 

Case  13.— M.  S.,  female,  aged  35,  married  woman.  Admitted  I7th  February,  1905;  discharged 
11th  Mai-ch,  1905.  Sudden  onset  13th,  with  general  pains,  fever,  and  severe  headache  and  pain  in  left 
groin.  Serum  120  c.c  Left  inguinal  bubo,  which  suppurated  later.  Recovery  complicated  by  attack  of 
dengue. 

Case  14.— E.  R.,  male,  aged  12,  schoolboy.  Admitted  19th  February,  1905;  discharged  15th 
March,  1905.  Onset  followed  a  cold  of  two  weeks'  duration,  with  pain  in  back  and  headache.  Noticed 
pam  111  left  groin  14th  February,  1905,  and  swelling  next  day  and  day  after.  Vomited  on  4th  day. 
■lemperature  during  these  days  row  to  105,  but  had  fallen  to  101  on  18th  Februan',  1905.  Left  inguinal 
bubo,  which  suppurated.    No  serum.    Recovery  uneventful.  "  ^ 

ion-  ^'^j  17.— A.  O'B.,  male,  aged  19,  cowboy.  Admitted  9th  March,  1905;  discharged  25th  March, 
IJOo.  Had  noticed  soreness  of  left  femoral  region  for  seven  days,  with  headaches  for  three  days,  and 
swelling  tor  one.  Restless  and  delirious  on  night  of  8tli.  Serum  80  c.c.  on  8th  80  c  c  on  9th  Left 
femoral  bubo,  which  suppurated.  A  good  deal  of  albumen.  A  pustule  formed  on  right  foot  on  9th  Pulse 
dicrotic  on  admission  Had  much  meteorism  the  first  three  days,  and  profuse  perspiration.  Condition 
gradually  unproved.    Mam  symptoms :  Meterorisni. 

lonr.    ?f'^oQ?u"7.^-  ^  ^k'.T^^^'  ""^^^  Admitted  4th  April,  1905  ;  discharged  21st  April, 

OQ.i.  u  2,^1^^  J^^^'t'  1905,  noticed  pain  and  swelling  in  left  femoral  region  at  night.  Went  to  work 
on  ^9th  but  had  to  leave  with  headache,  vomiting,  and  pain  in  gland.  Was  delirious  that  night  with 
rigor.    Further  vomiting  and  rigor  next  day.    On  the  31st  was  delirious,  with  a  rigor  at  night  '  Had 
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80  c.c.  serum.  Free  perspiration  and  moderate  delirium  continued  ofif  and  on  till  admission,  with  cough 
and  frothy  expectoration.  Pulse  at  the  &ame  time  very  feeble.  Had  no  albmnen.  Kecovery  after 
admission  uneventful.  Bubo  left  femoral,  which  suppurated.  Main  symptoms:  Rigors  and  threatened 
cardiac  failure. 

Case  19. — F.  J.  L.,  male,  24,  carpenter;  had  worked  at  produce  store.  Admitted  7th  May,  1905; 
discharged  3rd  June,  1905.  Sudden  onset,  with  pain  in  abdomen  and  left  femoral  gland,  fever,  and 
very  severe  headache.  100  c.c.  anti-serum.  Temperature  declined  till  serum  rash  on  6th  day  of  illness,  but 
sleeplessness  and  great  pain  in  bubo  persisted  for  some  days.  Bubo  suppurated.  His  recovery  was 
complicated  by  a  severe  gonococcal  polyarthritis  with  exacerbations  of  fever  to  105'2.  Main  symptoms: 
Abdominal  pain  and  headache. 

Case  20. — I.  F.,  male,  25  years.  Admitted  7th  May,  1905;  discharged  2nd  June,  1905  (accountant 
in  produce  store).  Onset  sudden,  with  headache  and  lumbar  pains,  and  pain  in  right  femoral  gland ;  little 
fever.    Serum  80  c.o.    Bubo  suppurated  later.    Trace  of  albumen. 

Case  21. — G.  P.,  male,  40  years,  painter,  lived  next  door  to  store.  Admitted  7th  May,  1905; 
discharged  3rd  June,  1905.  Sudden  onset,  with  headache,  vomiting,  and  pain  in  right  femoral  gland, 
and  fever.  Serum  40  c.c,  later  100  c.c.  subcutaneously.  Gland  suppurated.  Main  symptoms:  Pain  in 
bubo. 

Case  22. — C.  L.  C,  male,  38  years,  plumber  (got  feed  at  store).  Admitted  7th  May,  190J ; 
discharged  26th  May,  1905.  Sudden  onset,  with  fever,  headache,  vomiting,  pain  in  abdomen  and  left 
femoral  gland.  Had  40  c.c.  of  curative  seiiim.  Temperature  steadily  decreased.  Had  retention  of  urine, 
with  trace  of  albumen.    Main  symptoms,:  Pain  in  abdomen  and  gland.    Bubo  suppurated. 

Case  23. — W.  B.,  male,  38  years,  produce  store  keeper.  Admitted  7th  May,  1905;  discharged  2nd 
August,  1905.  Sudden  onset,  with  fever,  headache,  pain  in  left  femoral  gland  and  abdomen,  and  vomiting, 
later  epistaxis.  Anti-serum  80  c.c,  later  100  c.c.  subcutaneously.  Temperature  steadily  declined.  Bubo 
suppurated.    Main  symptoms :  Pain  in  abdomen  and  gland. 

Case  24.— M.B.,  female,  aged  30.  Admitted  9th  May,  1905;  discharged  31st  May,  1905;  wife  of 
A.  B.  Sudden  onset,  with  fever,  pain  in  left  femoral  gland  a.nd  back  of  head.  Had  serum  60  c.c. 
subcutaneously.    Uninterrupted  recovery.    Gland  did  not  suppurate. 

Case  25. — L.  L.  S.,  female,  aged  31,  married' woman.  Admitted  15th  June,  1905;  discharged 
1st  July,  1905.  Sudden  onset  night  of  7th  June,  1905,  with  pain  in  groin,  nausea,  headache,  rigors,  no 
delirium,  but  some  dreams.  Had  80  c.c.  sei'um  14th.  Pulse  veiy  weak  during  that  night.  No  albumen. 
After  admission  had  some  delirium  and  severe  meteorism  till  18th,  with  insomnia.  Recovery  uneventful. 
Left  inguinal  bubo,  which  suppurated.    Main  symptom :  Meteorism. 

1906. 

[Returned  by  Dr.  H.  Chesson.] 

Case  No.  1. — Male,  aged  25.  Cellarman  in  warehouse  at  Petrie's  Bight.  Admitted  6tli  March. 
Temperature,  103  degrees  Fahr. ;  pulse,  80;  respirations,  32.  Right  femoral  bubo.  Onset  1st  March. 
Had  200  c.c.  Yersin's  serum  subcutaneously.  Prominent  f  matures  were :  Marked  cardiac  depression, 
cyanosis,  dicrotic  pulse,  and  suppuration  of  bubo.    Discharged  25th  April. 

Case  No.  2. — Female,  aged  27.  Waitress  at  hotel  in  South  Brisbane.  Admitted  31st  March. 
Temperature,  104'8  degrees  Fahr.;  pulse,  100;  respirations,  28.  Right  inguinal  bubo.  Onset  23rd  March. 
Had  100  c.c.  Yersin's  serum.    Prominent  feature  was  retention  of  urine.    Discharged  28th  April. 

Case  No.  3. — Male,  aged  33.  Rag  merchant.  Obtained  rags  from  various  places,  also  from  rubbish 
tips.  Admitted  14th  April.  Temperature,  103  degrees  Fahr.;  pulse,  100  (dicrotic);  respirations,  28. 
Left  femoral  bubo.  Onset  11th  April.  Ulcer  on  left  buttock.  Had  80  c.c  serum  subcutaneously. 
Prominent  features  were:  Slight  retention  of  urine,  suppuration  of  bubo.    Discharged  28th  Api-il. 

Case  No.  4. — Male,  aged  67.  Fruit  hawker.  Obtained  fruit  from  the  markets,  and  frequented 
various  produce  stores.  Admitted  to  the  General  Hosi>ital  on  13th  April,  in  a  dying  condition. 
Temperature,  106  degrees;  pulse  not  distinguishable  at  wrist,  150  at  carotid;  respirations,  40.  Bubo  in 
left  axilla.  Died  shortly  after  admission.  Specimens  of  spleen,  axillary  gland,  lung  and  mesenteric  glands 
all  contained  B.  pestis,  obtained  j^ost  mortem. 

Case  No.  5. — Male,  aged  16.  Butter-packer,  employed  in  warehouse  in  Mary  street.  Admitted 
30th  April.  Temperature,  104;  pulse,  112  (markedly  dicrotic);  respirations,  32.  Small  bubo  of  left 
axilla.  Onset  26th  April.  Said  to  have  cut  a  finger  of  his  left  hand  with  the  edge  of  a  tin  while  at  work 
on  25th.  Had  200  c.c.  serum  subcutaneously.  Prominent  features  were:  Restlessness,  violence,  and 
delirimn.    Markedly  dicrotic  pulse  throughout.    Died  3rd  May. 

Case  No.  6. — Male,  aged  15.  Worked  in  a  slaughter-yard.  This  case  was  reported  by  the  police 
after  post  moriem  examination  on  16th  May.  Onset  13th  May.  Admitted  to  General  Hospital  on  15th. 
No  bubo,  but  at  the  j^ost  mortem  hiTemorrhagio  glands  were  found  in  groin,  left  pelvic  region,  mesenteiy, 
and  neck.    Spleen  enlarged,  and  ha?morrliages  in  lungs. 

•  Case  No.  7. — Male,  aged  15.  Porter  at  Roina-street  Station.  Reported  8th  June,  but  not  moved. 
Temperature,  normal ;  pulse,  76 ;  respii-ations,  normal.  Onset  3rd  June.  Right  inguinal  bubo,  in  which 
B.  pestis  were  demonstrated.    An  exceedingly  mild  case;  convalescent  within  a  week. 

,  Case  No.  8. — Male  (Chinese),  aged  30.  Cook  at  hotel  in  Queen  street.  Admitted  20th  June. 
Temperature,  104  degrees  Fahr.;  pulse,  100  (dicrotic);  respirations,  32.  Left  axillary  bubo.  Onset  16th 
June.  Had  200  c.c.  serum.  Prominent  features:  Delirium  and  loss  of  control  of  bladder  and  bowels. 
Died  21st  June. 

Case  No.  9. — Male,  aged  22.  Woodcutter,  Spring  Hill  dsitrict,  city.  Admittod  co  General 
Hospital  18th  November.  Temperature,  100"8  degrees;  pulse,  118;  respirations,  28.  Right  femoral 
bubo.  Onset  18tli  November.  Had  120  c.c.  serum  subcutaneously.  Prominent  features :  Short  course 
and  sudden  development  of  fatal  symptoms,  cyanosis  and  delirium,  blood-stained  sputum.    Died  19th 
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November.  Post  mortem :  Femaral,  retroperitoneal  thoracic  glands  enlarged  and  hfjemorrhagic,  liver  and 
spleen  enlarged  and  congested,  lungs— both  bases  commencing  consolidation,  eechymoses  pericardial  and 
peritoneal  surfaces. 

Case  No.  10.— Male,  aged  50.  Looker  in  H.M.  Customs.  Admitted  23rd  November.  Temperature, 
98-2  degrees  Fahr.;  pulse,  92;  respirations,  24.  Right  inguinal  bubo.  Onset  16th  November.  Had 
120  c.c.  serum.  Prominent  features :  This  man  had  been  about  for  a  week  ill,  but  not  laid  up.  Suddenly 
developed  serious  symptoms,  and  died  on  24th  November. 

Case  No.  11. — Male,  aged  21.  Hairdresser  in  George  street.  Onset  15th  December.  Case 
reported.    Post  mortem  on  18th  December. 

1907. 

[Returned  hy  Dr.  H.  Chesson.] 

Case  No.  1. — Male,  aged  17.  Office  boy  in  warehouse  in  Queen  street.  Admitted  3rd  January. 
Onset  31st  December.  Temperature,  104-2;  pulse,  120  (dicrotic);  r&spirations,  38.  Bubo  of  left  femoral 
gland.  Specimens  of  lymph  obtained  from  the  bubo  on  1st  and  2nd  Januaiy  were  all  plague-negative, 
but  one  obtained  on  3rd  January  revealed  the  presence  of  the  B.  pestis.  A  plague-infected  rat  had  been 
found  at  his  place  of  business  a  fortnight  previous  to  his  attack.  Had  440  c.c.  serum  subcutaneously. 
Marked  serum  rash  appeared  on  7th  day.    Discharged  25th  January. 

Case  No.  2. — Male,  aged  39.  Sailor,  out  of  employment,  seeking  same  round  wharves.  Admitted 
14th  January.  Onset  11th  January.  Temperature,  104  degrees  Fahr.;  pulse,  108;  respirations,  36.  Bubo 
of  right  inguinal  region.  Suppuration  of  bubo.  He  liad  conjunctivitis  and  keratitis,  which  subsequently 
developed  into  a  large  suppurating  corneal  ulcer  of  the  right  eye.  Had  120  c.c.  serum.  Discharged  15th 
April,  after  a  prolonged  convalescence. 

Case  No.  3. — Male,  aged  14.  Assisting  in  dairy.  Admitted  16th  January.  Onset  15th  January. 
Temperature,  104'6  degrees  Fahr;  pulse,  120;  respirations,  32.  Bubo  of  left  femoral  gland.  Had  240  c.c. 
sermn  subcutaneously.    Died  18th  January. 

Case  No.  4. — Male,  aged  12.  Schoolboy,  helping  in  store  at  New  Farm.  Admitted  18th  January. 
Onset  16th  January.  Temperature,  103'8;  pulse,  120  (dicrotic);  respirations,  28.  Bubo  of  left  femoial 
gland.  Had  200  c.c.  of  serum.  Prominent  features:  The  onset  was  marked  by  cerebro-spinal  symptoms. 
This  case,  together  with  others  following,  occurring  at  the  same  time  and  coming  from  the  same  locality, 
being  admitted  to  the  Children's  Hospital  as  cerebro-spinal  meningitis;  rapid  and  mild  course.  On  tlie 
'dorsum  of  left  foot  was  a  phlyctenule,  from  which  B.  pestis  were  obtained.    Discharged  28th  February. 

Case  No.  5. — Male,  aged  14.  Schoolboy,  also  assisting  in  his  father's  store  at  New  Farm. 
Admitted  18th  January.  Temperature,  104;  pulse,  128  (dicrotic);  respirations,  28.  Bubo  of  left  femoral 
region.  Had  360  c.c.  of  sermn  subcutaneously.  Onset  14tli  January.  Prominent  features:  In  this  case 
also  the  onset  was  marked  by  oerebro-spinal  symptoms  which,  as  in  Case  4,  caused  a  preliminary  diagnosis 
of  cerebro-spinal  meningitis.    Bubo  suppurated.    Discharged  2nd  March. 

Case  No.  6. — Male,  aged  13.  Assisting  at  dairy.  An  as.sociate  of  the  two  previous  cases,  and 
frequently  in  the  produce  store  mentioned  above.  Admitted  18th  Januaiy.  Temperature,  105'6; 
pulse,  120  (dicrotic);  respirations,  28.  Bubo  of  left  femoral  region.  Onset  16th  January.  Had  200  c.c. 
serum.  The  prominent  features  were:  The  development  of  cerebro-spinal  symptoms  at  the  onset — e.g., 
headache,  semi-unconsciousness,  and  delirium,  general  twitching  and  retraction  of  the  head.  Bubo 
suppurated.    Discharged  2nd  March. 

Case  No.  7.- — Male,  aged  10.  Schoolboy,  associating  with  the  previous  cases  at  the  produce  store 
in  New  Farm.  Admitted  18th  January.  Onset  16th  January.  Temperature,  103'6  degrees  Fahr.;  pulse, 
130  (dicrotic);  respirations,  34.  Bubo  of  right  femoral  region.  Had  120  c.c.  serum.  This  case  was  also 
admitted  to  the  Children's  Hospital  with  symptoms  suggestive  of  cerebro-spinal  meningitis.  Bubo 
suppurated.    Discharged  28th  February. 

Case  No.  8. — Male,  age  10.  Schoolboy.  Associated  with  four  previous  cases  at  the  produce  store 
in  New  Farm.  Admitted  18th  January  from  Children's  Hospital  with  the  previous  four  cases.  Onset 
16th  January.  Temperature,  103"6;  pulse,  128  (slightly  dicrotic);  respirations,  28.  No  bubo,  but  one 
small,  shotty  gland  in  right  groin.  Had  120  c.c.  seram  subcutaneously.  This  boy  had  the  same  cerebral 
symptoms  as  the  previous  four  cases,  and,  being  closely  associated  with  these,  though  having  no  bubo,  and 
no  bacteriological  evidence  being  olitained,  he  was  considered  to  be,  and  treated  as,  a  case  of  pestis. 
Discharged  22nd  February. 

Case  No.  9.- — Male,  age  13.  Sclioolboy,  closely  associated  with  the  previous  five  cases.  Admitted 
18th  January  from  the  Children's  Hospital.  Onset  15th  January.  Temperature  102"4;  pulse,  120; 
respirations,  24.  No  bubo.  He  had  tlve  cerebral  and  other  symptoms,  and  in  every  way  resembled  the 
preceding  case.    No  bacteriological  evidence  of  plague  obtainable.   Discharged  22nd  February. 

Case  No.  10. — Male,  age  14.  Schoolboy,  living  in  same  locality  as  the  previous  six  cases,  and 
going  to  produce  store  before  mentioned  for  piwisions.  Tlie  back  yard  of  his  place  of  residence  joined 
the  back  yard  of  store.  Admitted  20th  Januaiy.  Onset,  14th  Januaiy.  Temperature,  103'8;  pulse,  120: 
respirations,  32.  Bubo  of  cervical  gland  first  noticed  on  21st  January.  Had  200  c.c.  serum.  Had  sores 
on  his  lip  and  chin,  but  pus  from  these  was  negative.    Died  25th  February. 

Case  No.  11. — Female,  age  75.  Housework.  The  grandmother  of  Case  No.  10.  Lived  in  same 
house,  and  nursed  him  prioi'  to  his  removal  to  Plague  Hospital.  She  also  visited  the  produce  store.  Case 
attended  at  home;  too  ill  for  removal.  Temperature,  104-8;  pulse,  80  (dicrotic);  respirations,  34.  Onset 
19th  January.  Left  femoral  bubo.  Had  120  c.c.  serum  subcutaneously.  Prominent  feature  was  rapid 
collapse.    Died  21st  January. 

Case  No.  12. — Male,  age  8.  Schoolboy,  living  in  house  the  yard  of  which  adjoined  that  of  the 
store  in  New  Farm  mentioned  above.  Diagnosed  j^ost  mortem  on  21st  January.  Onset  18th  January. 
Bubo  of  left  femoral  region.  P.M.  Ha?morrhagic  glands  of  left  femoral  chain  extending  to  iliac  chain. 
Hsemorrhagic  patches  behind  peritoneum.    B.  pestis  numerous  in  specimens. 
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Case  No.  13. — Male,  age  8.  Schoolboy,  nephew  of  the  owner  of  produce  store  at  New  Farm. 
Admitted  20th  January.  Onset  18th  January.  Temperature,  10-3 '8;  pulse,  132;  respirations,  56.  Bubo 
of  left  femoral  gland.  Had  200  c.c.  Yersin's  serum  subcutaneously.  Prominent  features  were:  Vomiting 
during  the  first  two  days,  and  slight  delirium.    Discharged  2nd  March. 

Case  No.  14. — Female,  age  14.  Housework.  Sister  of  Cases  6  and  7,  and  living  opposite  the  store 
at  New  Farm,  where  she  frequently  went  for  provisions.  Admitted  21st  January.  Onset  20th  January. 
Teinperature,  105  degrees;  pulse,  136;  respirations,  30.  Bubo  of  left  femoral  gland.  Had  360  c.c. 
Yersin's  serum  subcutaneously.  Prominent  features  were :  Incontinence  of  urine  and  suppuration  of  gland. 
Discharged  2nd  March. 

Case  No.  15. — Female,  age  9.  Schoolgirl,  daughter  of  owner,  and  living  at  produce  store.  New 
Farm.  Admitted  23rd  January.  Onset •22nd  January.  Temperature,  104;  pulse,  120  (dicrotic);  respirar 
tions,  40.  Bubo  of  left  femoral  region.  Had  360  c.c.  serum  subcutaneously.  She  was  extremely  sleepy 
at  first,  and  afterwards  delirious.    Gland  suppurated.    Discharged  9th  March. 

Case  No.  16. — Male,  age  40.  Labourer,  working  at  produce  store,  New  Farm,  father  of  Cases  6, 
7  and  14.  Admitted  23rd  January.  Temperature,  104'4 ;  pulse,  120;  respirations,  30.  Buboes  of  left 
axilla..  Onset  22nd  January.  Had  320  c.c.  serum  subcutaneously.  Had  a  phlyctenule  on  the  flexor 
surface  of  left  foreann,  matter  from  which  contained  B.  pestis.  Developed  pneumonic  symptoms,  with 
presence  of  B.  pestis  in  sputum  on  the  8th  day.    Died  30th  January. 

Case  No.  17. — Male,  age  49.  Health  Department  gang  worliing  at  the  produce  store  in  New  Farm 
which  was  the  apparent  centre  of  infection  of  the  preceding  Cases  Nos.  4  to  16.  Admitted  26tli  January. 
Onset  24th  January.  Temperature,  104  degrees  Fahr. ;  pulse,  104  (dicrotic);  respirations,  30.  Bubo  of 
right  femoral  gland.  Had  740  c.c.  Yersin's  serum.  On  the  8th  day  this  case  developed  pneumonic 
symptoms,  with  B.  pestis  in  his  sputum.  His  bubO'  also  gave  a  lot  of  trouble ;  it  was  twice  incised,  and 
eventually  after  his  final  discharge  from  the  Plague  Hospital  a  mass  of  glands  had  to  be  dissected  out. 
Discharged  on  22nd  Marcli,  but  was  not  fit  for  worlt  until  June. 

Case  No.  18. — Male,  age  42.  Employed  on  Health  Department  gang  working  at  a.bove-mentioned 
store  in  New  Farm.  Admitted  26th  Januaiy.  Onset  24th  January.  Temperature,  103;  jDulse,  112; 
respirations,  28.  Bubo  of  left  inguinal  gland.  Had  240  c.c.  serum  subcutaneously.  Developed  pneumonic 
symptoms,  witli  B.  pestis  in  sputum.    Died  31st  January. 

Cash  No.  19. — Male,  age  52.  Employed  on  Health  Department  gang  working  at  above-mentioned 
store  in  New  Farm  with  the  two  previous  cases.  Admitted  29th  January.  Onset  26th  January.  Tempera^, 
ture,  103'8;  pulse,  80  (intermittent);  respirations,  24.  Bubo  of  left  femoral  region.  Had  280  c.c.  sermn 
subcutaneously.    Most  prominent  feature  was  delirium,  with  at  times  violence.    Discharged  5th  March. 

Case  No.  20. — Female,  age  58.  Assisting  husband  in  painter's  shop  in  city.  Admitted  2nd 
February.  Onset  30th  Januaiy.  Temperature,  103;  pulse,  120  (dicrotic);  respirations,  30.  Buboes  of 
right  and  left  femoral  glands.  Had  240  c.c.  serum  subcutaneously.  Rapidly  developed  heart  failure. 
Suppression  of  urine.    Died  5th  February. 

Case  No.  21. — Male,  age  20.  Driver  of  baker's  cart.  Admitted  1st  February.  Onset  31st 
January.  Temperature,  103;  pulse,  120;  respirations,  36.  Bubo  of  left  femoral  region.  Had  520  c.c. 
seruin  subciitaneously.  Prominent  features  were:  Retention  of  urine,  development  of  pneumonic 
symptoms,  with  B.  pestis  in  sputum.    Died  9th  February. 

Case  No.  22. — Male,  age  50.  Carter  for  city  warehouse.  Admitted  6th  February.  Onset  4th 
February.  Temperature,  102-6 ;  pulse,  94 ;  respirations,  30.  Bubo  of  right  inguinal  region.  Had  230  c.c. 
serum  subcutaneously.    Discharged  5th  March. 

Case  No.  23. — Male,  age  19.  Crockery  packer  in  city  warehouse.  Admitted  9th  February.  Onset 
7th  February.  Temperature,  102  degrees  Fahr.;  pulse,  112  (dicrotic);  respirations,  26.  Bubo  of  left 
femoral  gland.    Had  260  c.c.  serum.    Mild  case ;  no  complications.    Discharged  5th  March. 

Case  No.  24. — Female,  age  46.  Cook  and  laundress  in  hotel  in  city.  Diagnosed  post  mortem  on 
22nd  February.  Onset  18th  February.  P.M.  Spleen  enlarged  and  softened.  Deep  iliac  gland  on  botli 
sides_  hajmorrhagic  and  slightly  enlarged,  the  tissues  surroundiiig  them  soddened  with  hfemorrhagic 
effusion.    Femoral  and  inguinal  glands  injected,  but  not  enlarged.    B.  pestis  present  in  specimens. 

Case  No.  25.— Male,  age  45.  Squatter,  staying  at  hotel  in  city.  Admitted  7th  March.  Onset 
5th  March.  Temperature,  104  degrees  Fahr.;  pulse,  100  (dicrotic);  respirations,  26.  Bubo  of  right 
femoral  region.    Had  400  c.c.  of  serum.    Severe,  but  uncomplicated,  case.    Discharged  13th  April. 

Case  No.  26. — Male,  age  23.  Collar-maker  at  saddler's  shop  in  city.  Admitted  11th  March. 
Onset  10th  March.  Temperature,  104  degrees  Fahr.;  pulse,  120  (dicrotic);  respirations,  30.  Bubo  of  left 
femoral  region.  Had  480  c.c.  seru)n.  Prominent  features:  Blood-stained  sputum,  containing  B.  pestis  ; 
no  other  signs  of  chest-  complication.    Bubo  suppurated.    Discharged  4th  May. 

Case  No.  27. — Male,  age  48.  ScuUeiyman  at  hotel  in  city.  Admitted  l7th  March.  Onset  14th 
March.  Temperature,  104  degrees  Fahr. ;  pulse,  120;  respirations,  36.  Bubo  of  right  femoral  gland.  Had 
200  c.c.  serum.    Gland  suppurated.    No  comjjlications.    Discharged  20th  April. 

Case  No.  28.— Female,  age  23.  Household  duties.  She  was  admitted  to  the  Lady  Bown  Hospital 
and  was  confined  of  full-term  child  on  5th  April.  On  7th  April  she  had  a  bubo  of  left  femoral  gland! 
lemperature,  105;  pulse,  132;  respirations,  26.  She  had  160  c.c.  serum.  Died  at  the  Ladv  Bowen 
Hospital,  8th  April.  •' 

.  Case  No.  29.— Female,  age  45.  Housewife.  Admitted  10th  April.  Onset  7th  April.  Tempera- 
ture, 101  degrees  Fahr. ;  pulse,  94;  respirations,  22.  Bubo  of  right  femoral  gland.  Had  160  cc  serum 
subcutaneously.    Bubo  suppurated.    Mild  case.    Discharged  4th  May. 

Q.i,  A  ^f^^""-  ■'^^■T-^*'™fi^;  ""^^  Household  duties,  living  at  home.  Admitted  10th  April.  Onset 
9th  April.  Temperature,  104  degrees  Fahr.;  pulse,  108;  respiratio^ns,  24.  Bubo  of  left  femoral  gland. 
Mad  380  c.c.  serum.  Prominent  features  were  delirium  and  development  of  bubo  in  neck.  Died  17th 
April. 
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Case  No.  31. — Male  infant,  age  7  days.  The  child  of  Case  No.  28.  This  child  was  born  in  the 
hospital  and  was  removed  froni  its  mother  as  soon  as  she  was  recognised  as  suffering  from  pestis.  He  had 
been  placed  twice  to  the  breast  previously.  Was  given  a.  small  prophylactic  dose,  4  o.c,  of  Yersin's  serum. 
On  10th  April  (4th  day  after  birtli)  temperature  rose  to  101  degrees,  and  the  next  day  to  103  degrees. 
No  bubonic  swellings  palpable.  Died  on  12th  April.  Specimens  obtained  i^ost  mortem  revealed  the 
presence  of  B.  2Jeitis. 

Case  No.  32. — Male,  age  12.  Schoolboy  and  flower-seller.  Diagnosed  j^^st  mortem  on  20th  May. 
Onset  18th  May.  Temperature,  104  degrees;  pulse,  rapid;  respirations,  rapid.  Bubo  of  right  submaxil- 
lary gland.    Specimens  obtained  at  P.M.  revealed  j^resence  of  B.  pestis. 

Case  No.  33. — Male,  aged  18.  Cook  at  hotel  in  city.  Admitted  25th  May.  Onset  23rd  May. 
Temperature,  105;  pulse,  122  (dicrotic);  respirations,  40.  Bubo  of  left  inguinal  gland.  Had  240  o.c. 
Yersin's  serum  subcutaneously.  Prominent  features :  Restlessness  and  delirimn,  suppuration  of  gland. 
Dischai-ged  29  th  June. 

Case  No.  34. — Male,  age  17.  Yard  and  kitchen  boy  at  hotel  in  city.  Worked  with  previous  case 
at  the  same  hotel.  Admitted  29th  May.  Onset  26th  May.  Temperature,  105 '4;  pulse,  132;  respirations, 
30.  Bubo  of  right  femoral  gland.  Had  320  o.c.  serum  subcutaneously.  Gland  suppurated  early. 
Discharged  29th  June. 

Case  No.  35. — Male,  age  45.  Licensee  of  hotel  where  the  two-  previous  cases  worked.  Seen  by 
Acting  Health  Officer  on  31st  May.  Onset  26th  May.  Temperature,  normal;  pulse,  80.  Bubo  of  left 
femoral  gland,  suppurating.  B.  pestis  found  in  specimen  after  inoculation  experiments.  A  veiy  mild 
case;  convalescent  when  seen.    No  serum  given. 

Case  No.  36. — Male,  age  39.  Telegraph  operator.  Seen  by  Health  Officer  1st  June.  Onset  31st 
May.  Temperature,  103'8  degrees  Falir. ;  pulse,  120  (dicrotic);  respirations,  30.  Bubo  of  left  femoral 
gland.  Had  120  c.c.  serum  subcutaneously.  Died  suddenly  before  he  could  be  removed  to  Plague  Hospital, 
on  1st  June. 

IV.-CLINICAL  BACTERIOLOGY. 

In  the  living  patient  material  for  bacteriological  examination  was  obtained  ' 
from  the  interior  of  the  bubo  by  puncture  with  a  sterilised  hypodermic  syringe. 
Before  the  stage  of  suppuration  was  reached  the  bubo  was  found  to  contain  plague 
bacilli  in  a  greater  or  less  number.  These  bacilli  on  bacterioscopic  examination 
were  proved  to  be  non-motile,  gram-negative,  bi-polar  organisms.  In  fatal 
bubonic  and  septiceemic  cases  the  organism  was  found  widely  distributed  in  the 
spleen,  lungs,  liver,  kidneys,  heart-blood,  and  lymphatic  glands.  In  pneumonic 
cases  the  plague  bacilli  were  demonstrated  in  the  sputa. 

With  a  view  to  determining  the  vitality  of  the  B.  pestis  in  pus,  certain 
experiments  were  carried  out  by  Mr.  Pound,  the  Government  Bacteriologist,  in 
1904.  The  results  obtained  showed  that,  with  two  exceptions,  pus  containing 
plague  bacilli  from  suppurating  glands  of  infected  guinea-pigs,  when  inoculated 
subcutaneously  into  healthy  guinea-pigs,  caused  the  death  of  the  latter  in  from 
four  to  six  days;  post-mortem  examination  of  the  bodies  revealing  the  presence 
of  large  numbers  of  plague  bacilli  in  various  internal  organs.  In  every  case  the 
wounds  from  which  the  pus  was  obtained  had  been  in  a  suppurating  condition 
for  more  than  five  days,  and  in  two  instances  the  pus  had  been  discharging  for 
fourteen  days. 

It  was  not  common  to  find  plague  bacilli  in  the  peripheral  blood  of  bubonic 
cases,  except  at  a  period  immediately  prior  to  the  death  of  the  patient;  but  in 
septicsemic  cases  the  plague  organism  was  frequently  demonstrated  in  blood- 
films  prepared  at  a  fairly  early  stage  of  the  disease. 

In  several  cases  plague  bacilli  were  found  in  enormous  numbers  in  the 
peripheral  blood  without  producing  any  severe  constitutional  disturbance,  the 
clinical  symptoms  being  comparatively  trivial  until  just  prior  to  death.  {See 
page  64.) 

The  lung  tissue  would  appear  to  have  a  special  power  of  exalting  the 
virulence  of  the  B.  pestis;  guinea-pigs  inoculated  with  material  from  the  lungs 
of  an  animal  dead  of  plague,  or  with  the  sputum  of  a  patient  dying  of  primary 
plague  pneumonia,  succumbing  in  a  much  shorter  time  than  other  guinea-pigs' 
inoculated  with  material  taken  from  the  spleen  and  other  organs. 

In  all  suspected  cases  of  plague  in  the  living  subject,  a  "  specimen"  of 
juice  from  the  bubo,  blood,  or  sputum  was  obtained. 

In  post-mortem  cases  it  was  customary  to  examine  portion  of  the  spleen, 
lungs,  liver,  kidney,  and  lymphatic  glands. 

Bacteriological  Diagnosis. — In  every  case,  with  but  few  unavoidable 
exceptions,  the  material  was  submitted  to  the  three  following  tests : — 

1.  Microscopic  examination  of  stained  film-preparations.  '■^ 

2.  Inoculation  of  the  suspected  material  on  culture  media. 

3.  Subcutaneous  inoculation  of  a  guinea-pig. 
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The  cases  were  not  so  many  in  number  or  so  frequent  in  sequence  during 
an  epidemic  in  Brisbane  as  to  prevent  the  above  tests  being  strictly  carried  out. 

The  diagnosis  of  plague,  therefore,  in  the  great  majority  of  the  cases  was 
thus  readily  placed  beyond  doubt  by  the  bacteriological  method  devised. 

The  triple  test — smear,  culture,  and  animal  inoculation — was  positive  in 
the  majority  of  the  cases  diagnosed  clinically  as  plague,  but  the  results  in  mild 
cases  varied  as  follows: — - 

Class.  Smear.  Culture.  Inoculation. 

A  Positive  Positive  Positive 

B  Negative  Positive  Positive 

C  Positive  Negative  Positive 

D  Negative  Negative  Positive. 

The  application  of  the  bacteriological  test  to  doubtful  cases  has  already 
been  mentioned  in  dealing  with  administrative  measures,  the  time  required  for 
bacteriological  proof  often  extending  over  several  days  in  cases  where  animal 
inoculation,  as  in  Class  D,  was  the  only  positive  evidence  obtainable.  Under 
this  class  may  also  be  included  those  mild  forms  of  plague  commonly  referred  to 
as  "  Pestis  Minor T 

Morphology. — The  typical  plague  bacillus  is  a  short  thick  rod,  of  an  oval 
to  cylindrical  shape,  rounded  at  both  ends  and  presenting,  when  stained,  a 
resemblance  to  a  small  shut  safety-pin. 

The  B.  jyestis  exhibits  great  variability  in  form  and  size.  This  pleo- 
morphism  must  be  constantly  kept  in  view  when  forming  an  opinion  as  to 
the  nature  of  a  film  preparation.  Before  giving  a  definite  pronouncement  upon 
a  human  case  clinically  suspected  to  be  plague,  and  especially  in  times  outside 
those  of  an  epidemic,  it  is  desirable  that  the  cultural  characteristics  and 
patTiogenic  properties  of  the  organism  in  question  be  ascertained.  The  same 
applies  to  rats,  the  bacteriological  diagnosis  of  plague  in  rats  being  no  less 
important  than  the  examination  of  human  cases,  for  the  reason  that  bi-polar 
organisms  unconnected  with  plague  have  been  found  in  rats  suffering  from  one 
of  the  several  forms  of  acute  infectious  diseases  to  which  they  are  liable. 

A  dependence  on  the  microscope  alone  may  result  in  the  serious  error 
of  bacteria  morphologically  identical  with  the  B.  jwstis  being  mistaken  for  that 
organism. 

Bi-polarity,  although  the  most  constant,  is  not  the  predominant  feature 
of  the  plague  bacillus. 

The  tendency  of  the  organism  to  exhibit  bi-polarity  in  material  taken  from 
the  tissues  of  animals  was  not  unfrequently  lost  in  cultivation  on  laboratory 
media,  the  organism  being  stained  uniformly.  In  the  septicsemic  type  of  plague, 
in  rats,  the  bacilli  were  often  found  to  be  uniform  in  shape  and  size  and  evenly 
stained. 

In  guinea-pigs,  on  the  other  hand,  the  bacilli  were  often  of  varied  shapes — 
large  and  round,  oval  and  small,  long  and  thick.  "  A  peculiar  feature,"  Mr. 
Pound  states,  "  was  that  in  some  of  the  guinea-pigs  inoculated  with  a  pure 
culture  of  plague — in  fact,  a  colony  of  B.  'pestis,  all  of  one  shape  and  size — after 
the  death  of  the  animal  the  organisms  appeared  different  in  the  tissues  of  the 
various  organs  examined.  For  instance,  in  the  lymphatic  glands  the  bacilli 
were  elongated  and  typically  bi-polar,  in  the  lungs  they  were  round  like  cocci, 
while  in  the  spleen  and  liver  both  varieties  were  found  to  be  present." 

In  some  cases  of  septicaemic  plague  in  human  beings,  the  material  examined 
was  found  to  contain  extremely  small  organisms,  like  micro-cocci,  and  stained  in 
a  very  irregular  manner.  On  agar  and  blood  serum,  and  on  young  cultures  in 
broth,  the  bacilli  were  fairly  uniform  in  size  and  shape;  but  in  old  cultures  on 
agar  involution  forms  were  very  common.  It  was  also  found  that  though  the 
morphological  characters  of  the  bacilli  were  different  in  several  cases  coming 
from  the  same  locality  and  occurring  simultaneously  in  the  epidemic,  yet,  after 
passing  through  a  culture  medium  and  a  susceptible  animal  no  difference  in  the 
appearance  of  the  bacilli  was  found  to  exist. 
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In  a  few  microscopic  specimens  from  cases  of  plague  in  man  the  B.  pestis 
presented  the  appearance  of  a  dipio-bacillus  or  a  diplo-coccus,  surrounded  by  a 
mucoid  capsule  difficult  to  stain.  In  the  great  majority  of  film  preparations  of 
the  bubo  material  the  bacilli  were  abundant,  easy  to  stain,  and  easy  of  recognition. 
It  is  claimed  by  some  observers  that  the  plague  bacillus  forms  a  characteristic 
appea.rance  in  bouillon,  to  which  a  drop  or  two  of  oil,  fat,  or  ghee  have  been 
added.  When  incubation  takes  place  at  a  temperature  at  which  the  ghee  remains 
solid,  its  under  surface  becomes  covered  with  "  stalactites,"  the  appearance  known 
as  "  IlalTkine's  stalactite  growth"  being  considered  as  characteristic  for  B.  pestis. 
At  the  present  time,  in  the  Bacteriological  Institute,  Brisbane,  there  are  several 
broth  cultures  of  the  B.  tuberculosis,  made  by  Mr.  Pound,  which  show  stalactite 
growths  almost  identical  with  those  of  plague  cultures. 

The  Government  Bacteriologist  has  furnished  me  with  the  following  report 
on  the  staining  methods  adopted  by  him,  together  with  some  notes  on  the 
pleomorphism  of  the  B.  j^estis.    He  states : — 

In  the  preparation  of  stained  specimens  of  sermn  or  blood,  it  is  advisable  not  to  pass  the  recently 
dried  smear  tlirough  the  flame,  as  is  usually  recoimnended  in  text-books.  It  is  only  reasonable  to  expect 
that,  with  sucli  a  delicate  substance  as  the  protoplasmic  contents  of  a  bacterial  cell,  the  sudden  change  of 
heat  and  cold  occasioned  by  passing  a  prepared  cover-glass  through  the  flame,  there  will  be  some  material 
alterations  in  the  structural  and  morphological  character  of  the  organism.  It  is  a.  golden  rule  in  this 
Institute  never  to  adopt  such  a  method,  which  is  continually  being  copied  from  book  to  book. 

The  two  following  methods  demonstrate  that  peculiar  morphological  character — the  bi-polar 
appearance — in  a  most  perfect  manner  : — 

1.  Place  a  droplet  of  infected  blood  or-  lymph  near  tJie  edge  of  a  clean  cover-glass,  and  immediately 
smear  the  same  across  the  glass  with  a  small  strip  of  freshly-torn  filter  paper.  This  has  the  effect  of 
making  several  wide  furrows  in  the  film,  where  the  bacilli  and  a  few  blood  or  lymph  cells  are  spread  in 
such  a  perfectly  thin  layer  as  to  cause  many  of  the  bacilli  to  be  in  complete  optical  contact^  with  the 
cover-glass.  Allow  the  hl)n  to^  dry  spontaneously.  Then  float  on  the  surface  of  a  small  quantity  of  carbol- 
fuchsin,  to  which  has  been  added  a  few  drops  of  alcohol  to  remove  all  traces  of  that  green  nretallic-looking 
scum,  which  adheres  so  tenaciously  to  all  glass  objects.  The  staining  may  be  intensified  considerably  by 
gentle  heating.  After  twO'  miimtes  staining  the  cover-glass .  is  washed  in  watei',  and  then  in  a  watch- 
glass  of  water  containing  a  few  drops  of  alcohol,  which  tends  to  clarify  the  specimen.  Wash  again  well 
in  water,  dry  in  the  air,  and  mount  in  Xylol  balsam. 

2.  After  the  smear  is  dried,  float,  prepaired  side  down,  o-n  a  5  per  cent-,  carbolic  solution  for  about 
ten  minutes  then  transfer  direct  to  ordinaiy  methylene  blue  solution  for  another  ten  minutes  or  longer, 
according  to  the  density  required.    The  specimen  is  now  washed  in  water,  dried,  and  mounted  in  balsam. 

Either  of  these  methods  shows  typical  bi-polar  staining,  the  central  portion  of  each  bacillus  being 
quite  clear  or  only  faintly  st-ained,  while  the  extremities  or  poles  are  very  deeply  stained,  gradually 
shading  off  towards  the  centre,  while  the  cell  wall  has.  a  clear,  sharply  defined  margin. 

By  the  carbol-fuchsin  method  specimens  will  retain  their  lirilliancy  for  about  live  years. 

Grams  Stain. — It  is  generally  conceded  by  most  wi'iters  on  plague,  that  the  bacillus  is  not  stained 
by  Gram's  method.  This  is  somewhat  incoireot,  for,  on  many  occasions,  I  have  found  the  bacilli  from 
human  cases,  as  also  from  rats  and  guinea-pigs,  stain  readily  and  uniformly  by  this  method. 

Simpson  states  that  they  may  not  be  decolourised  if  a  50  per  cent,  spirit  is  used  instead  of  absolute 
alcohol.  But  I  maintain  that,  not  only  does  the  latter  not  decolourise  some  forms,  but  that  they  are 
unaffected  by  immersion  in  oil  of  cloves,  which  is  a  fai'  greater  solvent  of  aniline  dyes  and  clearing  agent 
than  absolute  alcohol. 

Plague  bacilli,  stained  by  Gram,  always  appear  considerably  smaller  than  when  simply  stained  by 
methylene  blue  or  fuchsiu.  This  may  be  explained  by  the  fact  that  only  the  protoplasmic  contents  of 
the  cell  take  the  pigment,  leaving  the  cell  wall  unstained.  Further,  the  fixing  with  the  iodine-iodide  of 
potassium  causes  a  decided  undue  shrinkage  of  the  cell  contents.  This  feature  is  well  brought  out  in 
staining  anthrax  bacilli,  which,  by  the  simple  treatment  with  either  methylene  blue,  fuchsin,  gentian 
violet,  or  bismarck  brown,  appear  as  fairly  thick  rods  with  parallel  sides  and  perfect  square  cut  ends ;  but, 
when  stained  by  Gram  are  much  thinner,  the  sides  having  a  tendency  to  be  uneven  and  the  extremities 
distinctly  rounded. 

After  staining  plague  bacilli  by  Gram  their  shape  is  very  much  altered.  The  majority  appear 
as  diplo-cocci,  others  as  short  rods,  and  evenly  stained.  Very  few  indeed  only  show  a  tendency  to  bi-polar 
staining. 

S(^ctions  of  tissue  containing  plague  bacilli  with  bi-polar  appearances  may  be  most  satisfactorily 
shown  by  first  of  all  treating  the  section  witli  5  per  cent,  carbolic,  and  then  placing  on  a  watch-glass 
containing  a  freshlj^-made  watery  solution  of  monochrome  methylene  blue  for  fifteen  minutes,  and  then 
waslung  in  water  and  alcohol,  and  finally  clearing-  in  xylol  and  mount  in  balsam. 

Both  llomanowsky  and  Jenuer  stains  show  the  polarity  of  plague  bacilli  faintly,  but  clearly,  and 
in  contiast  colour  to  the  blood  and  lymph  cells,  but  these  methods  are  not  to  be  compared  with  the 
rapidity  and  jierfection  of  results  of  the  carbol-fuchsin  or  nrethylene  blue. 

rieomorjjhism. — It  is  a  well-established  fact  that  plague  bacilli  are  the  most  pleomorphic  of  all 
pathogenic  bacteria.  The  greatest  variation  is  seen  when  the  bacilli  are  cultivated  on  artificial  media, 
particularly  agar-agar,  when  the  culture  is  several  days  old.  On  such  a  culture  very  few  organisms  are 
seen  to  appear  as  what  might  be  termed  normal,  that  is,  short  rods  with  parallel  sides  and  rounded  ends 
which  are  stained  much  deeper  than  the  central  portion. 
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The  majority  of  organisms  are  large,  and,  while  many  have  a  tendency  to  be  spherical,  others  are 
either  wedged-shaped  or  elongated,  with  marked  irregular  sides.  As  a  rule,  all  of  these  abnormal  or 
involution  forms  do  not  stain  deeply  with  the  usual  aniline  dyes. 

Generally,  in  a  rat  dead  of  septicsemic  plague  the  bacilli  take  the  stain  readily,  are  more  uniform  in 
shape,  and  are  more  or  less  cylindrical;  while  in  guinea-pigs  affected  with  generalised  plague  it  is  usual 
for  the  organisms  tO'  have  a  tendency  to  be  more  or  less  spherical,  but  in  some  cases  of  plague  in  rat, 
guinea-pig,  and  also  the  human  subject,  there  appears  to  be  a  general  mixture  of  varieties  of  organisms. 
Ceitainly,  in  most  plague  cases,  either  human  or  animal,  tbe  bacilli  are  generally  larger  in  the  localised 
form  than  when  the  disease  is  generalised,  and  of  an  acute  septicaemic  character. 


v.- CLINICAL  PATHOLOGY. 

The  ijost-mortem  appearances  of  plague  are  usually  those  of  a  septicaemia. 
Vascular  dilatations  and  hajmorrhagic  extravasations  with  cedema,  sum  up  the 
more  essential  features.  The  above  are  the  cause  of  the  soft,  friable,  and  matted 
condition  of  the  tissues,  the  engorgement  with  blood  of  the  substance  of  the 
lungs,  liver,  spleen,  kidneys,  &c.,  the  petechise  on  the  surface  of  the  liver  and  in 
the  pelvis  and  calices  of  the  kidney,  and  under  the  skin. 

The  primary  bubo,  in  the  early  stage  of  the  disease,  shows  the  usual  signs 
of  inflammation — congestion  and  cellular  increase — which  quickly  extends  to  the 
periadenitic  tissue,  the  extravasated  blood  and  serum  binding  the  affected  gland 
and  the  surrounding  tissues  together. 

The  primary  gland  may  consist  of  one  gland,  or  a  grou]D  of  glands,  the 
sero-sanguinolent  eifusion  into  the  areolar  tissue  surrounding  the  bubo  forming 
with  the  latter  a  tense,  somewhat  elastic,  swelling. 

The  palpation  of  a  plague-bubo  before  the  gland  has  become  lost  in  the 
effusion  is,  to  an  experienced  observer,  somewhat  diagnostic  of  the  diesase. 
There  is  a  peculiar  sensation  conveyed  to  the  sense  of  touch  about  a  bubo,  the 
result  of  the  plague  virus,  that  is  distinctive  from  buboes  formed  through  other 
causes.  When  gently  grasped  between  the  first  two  Angers  and  the  thumb  the 
impression  conveyed  is  not  easily  forgotten,  the  consistence  being  something 
like  that  of  the  testicle,  to  which  it  has  been  aptly  likened.  In  the  septicsemic 
form  of  plague  there  is  always  enlargement  of  the  internal  glands.  The  enlarge- 
ment and  oedema,  however,  are  not  so  pronounced  as  in  the  case  of  the  primary 
bubo.  The  retro-peritoneal  glands,  and  frequently  those  of  the  mesentery,  are 
enlarged  and  hsemorrhagic.  A  large  number  of,  if  not  all,  groups  of  lymph-glands 
are  affected,  so  as  to  form  continuous  chains;  the  groin  glands  with  the  pelvic 
and  the  groups  surrounding  the  iliac  vessels;  the  cervical  with  the  bronchial 
and  mediastinal,  and  so  on.  The  most  conspicuous  and  characteristic  patho- 
logical changes  are  those  associated  with  the  lymphatic  system,  which  is  the 
loais  prcedilectionis  for  the  development  of  the  plague  bacillus  in  the  body.  As 
in  typhoid  fever  the  enteric  ulcer  is  mostly  confined  within  the  limits  of  the 
follicles  or  follicular  patches  of  the  intestines,  so  in  plague  the  one  characteristic 
sign  is  the  inflammation  and  swelling  of  the  internal  lymphatic  glands,  a  condition 
always  present,  even  where  the  external  glands  are  not  notably  aff'ected.  The 
constant  involvement  of  the  upper  external  or  upper  internal  femoral  gland  as 
the  gland  initiating  the  primary  bubo  in  the  bubonic  cases  has  already  been 
remarked  upon.  This  preponderance  of  groin  buboes  is  quite  in  harmony  with 
what  has  been  found  in  epidemics  of  other  countries. 

The  lesion  is  altogether  too  regularly  frequent  in  its  incidence  to  admit 
of  explanation  on  the  ground  of  mere  coincidence. 

The  preponderance  of  left-sided  buboes  also  requires  more  explanation 
than  the  one  of  mere  chance.  Evidence  of  the  possibility  of  the  infective  material 
entering  by  a  breach  of  the  surface  of  the  skin  has  been  afforded  in  the  particulars 
of  the  few  cases  already  given  where  direct  inoculation  was  effected  by  rat-bites, 
post-mortem  wounds,  and  other  accidental  abrasions  on  the  upper  extremities 
caused  axillary  buboes.  Phlyctenules  and  plague-sores  developing  at  the  site  of 
inoculation  were  only  found  m  a  small  percentage  of  cases.  Confirmation 
that  the  infective  material  enters  through  the  skin,  other  than  by  flea-bites,  has 
also  been  sought  in  other  directions.  Comparison  has  been  made  by  certain 
observers  between  the  Chinese  and  Hindus  who  walk  barefoot,  and  Europeans 
who  do  not  adopt  this  practice.  Although  many  of  the  school  children  of  Queens- 
land go  barelegged  and  barefooted  during  the  summer  months,  the  working 
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classes  are  as  well  shod  as  in  other  countries,  and  the  incidence  of  groin  buboes 
are  no  more  frequent  in  the  former  than  the  latter. 

The  broad  inference  with  regard  to  primary  buboes,  then,  is  only  to  the 
effect  that  the  system  is  invaded  for  the  most  part  from  external  rather  than 
internal  surfaces. 

Secondary  buboes  may  not  be  preceded  by  primary  buboes.  They,  originate 
when  the  circulation  is  invaded  by  the  plague  bacilli,  the  blood  stream  becoming 
the  agent  for  the  distribution  of  the  bacilli  to  different  organs  and  glands  in  the 
body.  The  disease  then  becomes  septicsemic.  There  is  reason  to  believe  that 
infection  of  the  blood  takes  place,  as  a  rule,  during  the  period  of  incubation, 
but  that  the  B.  pestis  during  this  period  passes  out  of  the  blood  stream  into  the 
lymph  channels,  to  be  ultimately  arrested  in  a  particular  gland  or  group  of 
glands,  most  commonly  the  glands  in  the  region  of  the  groin.  The  destruction 
of  the  walls  of  the  blood  vessels,  inside  and  outside  the  glands,  leading  to 
haemorrhage  and  inflammatory  exudations,  and  followed  by  necrotic  and 
disintegrating  processes  appears  chiefly  to  be  brought  about  by  the  destructive 
action  of  the  plague  bacilli  and  the  toxines  which  the  latter  produce.  The  necrosis 
is  generally  most  marked  in  the  central  portions  of  the  gland,  the  hssmorrhages 
and  inflammatory  processes,  together  with  the  plague  bacilli,  appearing  at  the 
periphery.  In  taking  a  "  specimen"'  of  bubo  material,  therefore,  it  is  important 
that  the  hypodermic  needle  should  be  inserted  in  directions  to  reach  both  the 
centre  and  periphery  of  the  bubo  before  the  final  withdrawal  of  the  needle. 

While  secondary  buboes  may  a.nd  frequently  do  develop  in  all  regions  of 
the  body  quite  independently  of  the  seat  of  a  primary  bubo,  the  latter,  however, 
may  occasionally  develop  after  the  onset  of  constitutional  symptoms: — 

Case  No.  38,  -age  47  years,  female. — Died  3rd  Februaiy,  1902.  Case  diagnosed  p.m.  Onset, 
sudden.  Temperature,  102-G  ;  pulse,  110:  respirations,  30  first  day,  maximmu  103'8.  Duration  of  illness, 
four  days.    No  serum.    Femor-al  bubo  found  at  death,  which  was  sudden  and  unexpected. 

Case  No.  104,  ao-e  45  years,  female. — Admitted  to  the  General  Hospital  on  the  evening  of  the 
5th  May,  1902.  Her  temperature  was  101,  and  pulse  120.  Patient's  daughter  stated  she  was  quite  well 
until  the  2nd  May,  when  slie  had  a  shivering  attack,  headache,  and  vomiting.  Her  speech  became  very 
thick,  and  could  not  be  understood,  and  .she  co'uld  not  walk.  During  the  night  she  was  in  the  hospital  a 
gland  arcse  in  her  left  cervical  region.  She  had  120  c.c.  curative  serum  intravenously  on  the  morning  of 
the  Gth,  but  died  about  noon  on  that  day. 

Blood. — The  results  in  connection  with  the  examination  of  blood-films 
will  be  found  at  page  G4_.  In  one  or  two  fatal  septic^emic  cases  plague  bacilli 
were  found  in  large  numbers  in  the  peripheral  blood  without  accompanying  severe 
constitutional  symptoms  in  the  early  stages  of  the  disease. 

Urine.— In  one  case,  before  death,  and  in  one  case  after  the  death  of  the 
patient,  plague  bacilli  were  recovered  from  the  urine  by  culture,  and  by  animal 
inoculation  with  the  sediment  of  the  urine. 

Sputum. — The  exact  diagnosis  of  the  primary  pneumonic  form  of  plague 
depends  upon  a  bacteriological  examination  of  the  sputa.  In  two  cases  the 
pneumo-coccus  was  associated  with  the  plague  bacillus,  and  in  another  case  the 
strepto-coccus  and  staphylo-coccus  were  found  with  the  plague  organism. 


VL— INCUBATION  PERIOD. 

The  incubation  period  of  plague  varies  between  one  to  five  days.  Cases 
have  been  recorded  in  which  the  period  of  incubation  appears  to  have  ranged 
from  a  few  hours  to  twelve  or  more  days ;  but  the  latter  period  is  decidedly  rare, 
and  for  all  practical  purposes  may  be  disregarded.  The  extreme  limit  of  the 
incubation  period  may  be  fixed  at  five  days,  and  it  is  seldom  longer.  Five  days 
IS  the  limit  of  duration  of  detention  for  quarantine  purposes  proposed  bv  the 
Pans  Convention  of  1903.  ^ 


VII.-PROGNOSIS. 


The  prognosis  in  individual  cases  depended  on  the  race  of  the  person 
attacked,  the  variety  of  plague,  the  situation  of  the  primary  bubo,  and  the  period 
of  the  epidemic  when  attacked.  ^ 

Practically  all  the  coloured  patients  succumbed.  The  pneumonic  and 
septicemic  types  of  plague  generally  had  a  fatal  termination. 
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In  the  bubonic  type,  the  situation  of  the  local  adenitis  appeared  to  influence 
the  degree  of  constitutional  symptoms,  patients  with  cervical  buboes  having  the 
highest  mortality. 

Axillary  buboes  also  gave  an  unfavourable  prognosis,  while  patients 
exhibiting  multiple  buboes,  and  with  the  presence  of  bacilli  in  the  blood,  denoting 
a  general  hasmal  infection,  had  small  chance  of  recovery. 

It  was  also  observed  that  w^here  atypical  and  coccal  forms  of  B.  pestis  were 
present  in  the  film  preparation,  made  from  the  juice  of  the  affected  gland,  in 
addition  to  the  ordinary  or  typical  forms  of  the  bacillus,  the  prognosis  was  much 
graver  than  in  cases  where  the  organisms  conformed  to  the  usual  type. 

Attacks  towards  the  close  of  an  epidemic  were,  as  a  rule,  milder  than  at 
the  beginning,  when  atypical  symptoms  frequently  characterised  the  first  few 
cases. 

The  period  of  suspense  was  usually  only  a  few  days,  death  commonly 
occurring  on  the  3rd,  4th,  or  5th  days.  If  the  patient  survived  the  first  week,  a 
favourable  termination  was  looked  for. 

A  guarded  prognosis  as  to  the  future  course  of  the  illness  should  always  be 
given,  for,  apart  from  the  fact  that  plague  exceeds  all  other  infectious  diseases  in 
danger,  cases  of  sudden  death  from  heart  failure  were  not  infrequent  even  when 
a  most  hopeful  prognosis  seemed  justified  and  the  patient  was  apparently 
progressing  rapidly  towards  convalescence. 

VIII.-DIAGNOSIS. 

In  the  majority  of  cases,  during  the  existing  epidemic,  the  diagnosis  can 
be  made  without  much  difiiculty  if  with  the  clinical  symptoms,  the  usual  bipolar, 
non-motile,  gram-negative  bacilli  are  found  in  the  film  preparation  made. 

The  bacteriological  demonstration  for  th-e  detection  of  the  plague  bacillus 
in  the  bubo  juice  or  other  material  taken  from  the  tissues,  and  conforming  to 
certain  morphological,  cultural,  and  pathological  characteristics,  has  already  been 
described  under  "  Clinical  Bacteriology."  It  may  be  said,  however,  that  bacterio- 
logical diagnosis  was  not  always  an  infallible  test  so  far  as  the  smear  and  culture 
preparations  were  concerned,  especially  in  the  milder  types  of  plague.  Though 
bacteriological  proof,  as  far  as  possible,  was  insisted  upon  in  all  cases,  and,  as 
experience  proved,  was  of  primary  importance,  the  great  majority  of  bubonic 
cases  were  capable  of  being  diagnosed  by  clinical  methods  alone. 

Clinically,  difficulty  arose  in  cases  of  plague  of  so  mild  a  nature  that  the 
real  nature  of  the  disease  was  never  suspected,  or  so  severe  in  attack  that  death 
ensued  before  any  characteristic  symptom  had  developed. 

The  presence  of  an  external  bubo,  together  with  the  usual  constitutional 
symptoms  during  the  course  of  an  epidemic,  left  little  room  for  doubt,  but  such 
recognition  was  not  always  so  easy  in  certain  groups  of  cases  in  which  external 
buboes  were  not  early  manifested  or  were  absent  altogether.  This  group  included 
the  early  cases  in  the  Nev/  Farm  outbreak,  the  symptoms  simulating  cerebro- 
pneumoiiia  without  buboes  was  mistaken  for  symptoms  of  ordinary  broncho- 
spinal  meningitis ;  as  also  in  the  Maryborough  outbreak,  where  primary  pulmonary 
pneumonia. 

In  every  successive  and  recurring  epidemic  a  large  proportion  of  "  sus- 
pected" cases  were  reported  by  medical  men  to  the  Department  for  diagnosis. 
The  great  majority  of  these  cases  were  negatived  after  minute  clinical  and 
bacteriological  investigation ;  the  largest  number  of  negative  cases  coming  under 
notice  daring  the  months  in  which  the  largest  number  of  positive  cases  were 
proved.  The  fact  that  all  cases  suspicious  of  plague  are  required  under  the 
Plague  Regulations  to  be  reported  would  account  for  the  large  percentage  of 
suspected  cases  reported  to  the  Department,  and  many  cases  were  also  referred, 
doubtless,  to  the  Department  from  motives  of  prudence  rather  than  of  real  doubt. 

Cases  of  typhoid  fever,  pneumonia,  meningitis,  ri^ngue  fever,  and  filariasis 
were  reported  as  plague,  and,  in  one  case  of  skin  lesion,  the  plague  sore  was 
thought  at  first  to  be  anthrax. 

The  serum  diagnosis  of  plague  by  agglutination  methods  was  found  of 
little  practical  importance.  It  was  hoped  that,  as  a  result  of  research  by  numerous 
observers  on  agglutination,  and  on  "hanging-drop"  clumping  and  inhibition  of 
growth,  it  would  be  possible  to  demonstrate  the  presence  of  festis  in  those  cases 
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in  which  it  is  difficult  to  demonstrate  bacilli,  particularly  those  presenting 
themselves  late  in  the  disease,  or  in  very  mild  or  minor  cases.  The  few  experi- 
ments carried  out  were  inconclusive  and  unsatisfactory  so  far  as  the  application 
of  the  method  of  serum  diagnosis  of  doubtful  cases,  or  discrimination  of  plague 
from  other  diseases,  was  concerned. 

The  following  are  examples  of  some  of  the  more  important  cases  which 
were  referred  for  diagnosis : — 

Case  1. — Filarml  Fever:  A.  G.,  female,  aged  IS  yeais,  complained  of  vomiting,  headache, 
lassitude,  and  pyrexia.  Her  temperatm-e,  when  seen  by  a  medical  man,  was  102  5,  pulse  112,  respirations 
32.  There  was  a  lymphangitis  of  the  left  arnj  and  a  bubo  in  the  left  groin.  This  latter  swelling  proved 
to  be  a  lymphatic  varix.  The  onset  was  sudden,  and  the  clinical  symptoms  resembled  plague.  Dead 
embryo  filaria-  were  detected  in  the  blood. 

Case  2. — Pneumo-coccal  Infection  :  A.  McD.,  male,  aged  16  years,  office  boy,  complained  of  pain  in 
left  leg  and  thigh.  Had  a  rigor.  Left  fenioral  gland  enlarged.  Temperature  104'2,  pulse  92,  respirations  30. 
There  was  a  lymphangitis  extending  from  the  heel  to  the  femoral  gland,  but  no  lesion  was  found  on  th© 
heel.  The  bubo'  was  pierced  with  a  hypodermic  needle  and  some  serum  withdrawn,  which,  on  bacterio- 
scopic  examination  was  shown  to  contain  pneumo-cocci.  Slight  cough  and  expectoration.  No  B.  pestis 
or  pneumo-cocci  were  found  in  the  sputum;  100  o.c.  of  Yersin's  serum  was  injected  subcutaneously.  The 
patierit  died  eight  days  after  onset  of  illness. 

Atitopxif:  The  lungs  v^ere  fourjd  inflamed,  and  all  tlie  Ijmiphatic  glands  were  enlarged  and 
hsemoi'rhagic,  pneumo-cocci  being  found  in  considei'able  numbers.    No  B.  pestis  were  discovered. 

Cask  3. — Anthrar:  See  page  64. 

Case  4. — Streptococcal  Infection  :  W.  M.,  male,  aged  19  j^ears,  complained  of  pain  in  right  femoral 
region.  The  right  femoral  glands  were  enlai-ged,  and  the  part  was  liot,  red,  oedematous,  aiid  painful. 
Temperature  102,  pulse  90,  respirations  20.  The  bubo  rapidly  increased  in  size,  and  suppurated. 
Clinically,  the  case  resemliled  plague,  and  100  c.c.  of  curative  serum  was  injected.  Streptococcus  pyogenes 
aureus  was  detected  in  the  pus,  but  the  most  minute  examination  failed  to  reveal  tlie  presence  of  the 
B.  pestis.    The  patient  made  a  good  recovery. 

Case  5. — *Septicccmia.  Heart  Failure:  A.  K.  was  admitted  to  the  Brisbane  Hospital  about  seven 
o'clock  on  the  evening  of  the  28th  May,  1907.  She  stated  that  she  was  quite  well  until  three  days  before, 
when  she  began  vomiting  almost  continuously.  The  vomited  matter  was  at  first  a  green  fluid,  which  was 
gradually  becoming  whiter.  She  complained  of  pain  in  the  right  side  of  her  chest  and  the  epigastrium. 
Her  teinperature  was  98,  pulse  120,  and  respirations  28,  on  admission.  There  was  some  slight  tenderness 
on  the  right  side  of  the  abdomen.  The  pulse  was  weak,  and  inclined  to  be  dicrotic,  and,  after  consultation, 
she  was  prepared  for  operation,  when  she  liegan  to  vomit  a  dark-brown  fluid.  She  was  operated  on  about 
midnight,  and  the  appendix  was  found  to  contain  ten  seeds  on  removal.  There  was  no  inflammation  in  or 
around  it,  and  nothing  could  be  found  to  account  for  her  condition.  She  was  removed  back  to  the  ward 
with  a  pulse  of  about  L'>0,  getting  weaker  and  more  irregular.  She  gradually  got  more  restless,  her  pulse 
becoming  thready  and  imperceptible  by  half-past  flve,  and  she  died  at  ten  minutes  past  six  in  the  morning. 

Permission  was  given  to  hold  a  pust-mortem  examination.  The  body  was  rapidly  turning  black 
within  four  or  flve  hours  after  death.  A  small  gland  could  be  felt  in  the  right  groin;  no  other  glands 
could  be  detected.  The  intestines  were  normal.  The  stomach  was  found  to  contain  brownish  fluid,  other- 
wise it  was  healthy.  The  liver  was  large,  and  inclined  to  be  yellow.  The  kidneys  were  normal,  with  the 
exception  of  some  small  hasmorrhages  in  the  cortex.  The  spleen  was  a  little  enlarged.  There  had  been 
no  hiemorrhages  after  the  operation.  There  was  no  enlargement  of  the  mesenteric  glands.  The  glands  in 
the  retroperitoneal  and  lumbar  regions  were  enlarged  and  heetnorrhagic.  There  were  hsemorrhagic  spots 
on  the  peritoneum  which  lay  over  them.  The  uterus  was  small,  healthy,  and  normal.  Ovaries  and  tubes 
normal.  Pericardium  contained  some  fluid,  and  there  were  hiiemorrhages  on  its  surface.  The  endocardium 
also  contained  ha?morrhages.  The  heai-t  and  its  valves  were  strong  and  healthy,  but  the  blood  inside  it 
was  very  dark  and  fluid.  There  was  no  clotting  in  the  heart.  Lungs  were  slightly  congested  at  the  bases, 
but  otherwise  normal.  There  were  haemorrhages  on  the  pleura,  but  no  pleuritic  effusion.  The  brain  was 
not  examined.  The  gland  in  the  groin  was  not  hsemorrhagic.  The  smears  from  the  gland  were  examined 
under  the  microscope,  and  were  found  to  contain  cocci,  There  was  no  satisfactory  evidence  of  bi-polar 
organisms. 


B.  Curative 


IX.--TREATMENT. 

A.  Prophylactic. 

a.  General. 

h.  Specific.  Serum  Therapeutics. 
A. — Prophylactic  Treatment:  Protective  inoculation  by  the  injection 
of  HafPkine's  prophylactic  was  confined  almost  entirely  to  the  first  outbreak  in 
1900.  Apart  from  the  two  thousand  inoculations  performed  at  this  time  of 
panic,  but  few  persons  subsequently  availed  themselves  of  this  measure  of 
protection  against  attack  or  death.  During  more  recent  epidemics  arrangements 
were  made  for  placing  Ilaffkines  vaccine  at  the  disposal  of  health  officers  and 
others,  but  the  indifference  of  the  public  towards  inoculation  led  to  its  abandon- 
ment. 


Note  supplied  by  Dr.  McLean,  Medical  Superintendent,  Brisbane  General  Hospital, 
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Yersin's  anti-plague  serum  was,  however,  frequently  used  in  doses  of  10 
to  20  c.c,  as  a  protective  inoculation  of  the  hospital,  medical,  and  nursing  staffs. 

In  the  Maryborough  outbreak  the  medical  and  nursing  staffs  were  further 
protected  by  the  wearing  of  specially  devised  overalls  and  respirators. 

B. — Curative  Treatment  : — 

{a)  General  and  Medicinal :  The  main  indication  for  medicinal  treatment 
is  to  counteract  the  effect  of  the  virus  in  the  system,  and  to  maintain  the  strength 
of  the  patient.  The  symptomatic  treatment  of  plague  aims  at  the  reduction  of 
the  temperature,  tlie  control  of  nervous  excitement,  the  stimulation  of  the 
circulatory  system,  and  the  restoration  of  the  powers  during  the  stage  of 
convalescence. 

Cold  and  tepid  spongings  were  often  resorted  to  with  excellent  effects  in 
cases  with  high  temperature,  and,  as  a  rule,  the  patients  reacted  well  to  the 
sponging.  Tne  use  of  antipyretics  for  reducing  temperature  is  contra-indicated 
in  plague;  these  drugs  ai^e  frequently  not  only  useless  but  dangerous.  For 
insomnia  and  delirium,  morphia  given  hypodermically  in  \  gr.  doses  was  by  far 
the  best  hypnotic,  and  was  found  to  be  safe  and  reliable.  Trional  and  veronal 
were  also  found  to  be  serviceable  on  occasions  when  combined  with  serum 
treatment. 

As  hea.rt  failure  is  the  greatest  danger  of  the  disease,  all  severe  cases  were, 
as  a  matter  of  routine,  treated  with  strychnine  hypodermically  administered. 

Brandy,  champagne,  digitalis,  strophanthus,  carbonate  of  ammonia, 
atropine,  caffeine,  &c.,  were  also  found  useful  to  increase  the  volume  and  tension 
of  the  pulse. 

Good  nursing  and  early  confinement  to  bed  of  all  cases  are  essential.  The 
recumbent  position  was  insisted  upon  until  convalescence  had  been  well  estab- 
lished, and,  as  a  rule,  the  patient  was  not  allowed  to  sit  up  until  the  temperature 
had  remained  normal  for  several  days. 

The  administration  of  antiseptics,  such  as  carbolic  acid,  cyllin,  perman- 
ganate of  potash,  &c.,  have  been  recommended  with  a  view  to  counteracting  the 
effects  of  the  virus  within  the  system.  In  our  experience,  the  use  of  antiseptic 
drugs  were  found  to  exert  no  appreciable  action,  and  they  certainly  did  not  possess 
the  merit  of  the  treatment  by  anti-toxic  sera.  With  regard  to  the  treatment  of  the 
bubo,  it  may  be  said  that  premature  or  too  early  surgical  interference  is  to  be 
deprecated.  Upon  the  successful  management  of  buboes  depends  to  a  large 
extent  the  period  of  detention  of  the  patient  in  hospital.  Premature  incision  of 
the  bubo  was  found  to  lead  to  protracted,  intractable,  and  infective  sinuses,  and 
to  frequ'^ntly  necessitate  the  detention  of  a  patient  when  otherwise  convalescent. 
The  bubo  should  be  allov/ed  to  thoroughly  mature  before  the  abscess  is  opened, 
a  clean  cavity  then  being  left  Vvhich  speedily  granulates  up.  Suppuration  also 
allows  of  the  destruction  of  the  specific  bacilli  by  the  pyogenic  organisms. 

Owing  to  the  particular  action  of  the  plague  virus  upon  the  heart  and 
circulation,  sudden  exertion  on  the  part  of  the  patient  must  be  avoided,  and  on 
account  of  this  tendency  to  fatal  syncope,  together  with  delirium  and  other  nervous 
symptoms,  plague  of  all  diseases  demands  nursing  by  skilled  and  experienced 
attendants. 

(&)  Serum  Treatment :  The  serum  treatment  of  plague  has  been  system- 
atically carried  out  in  Queensland  since  the  beginning  of  the  year  1901.  The 
first  consignment  of  Yersin-Roux  serum,  obtained  from  the  Pasteur  Institute  of 
.^aris,  did  not  arrive  until  the  end  of  July,  1900,  and  was,  therefore,  available 
for  the  latter  part  only  of  the  outbreak  of  that  year.  In  July,  1901,  a  further 
supply  of  Yersin's  serum  became  available,  and  fresh  supplies  were  regularly 
received  each  year  up  to  1904,  when  it  was  decided  to  obtain  the  serum  from  the 
Lister  Institute  of  Preventive  Medicine,  in  London.  From  1904  to  1907  supplies 
have  been  received  from  the  latter  institute. 

The  immediate  and  remote  results  attending  the  administration  of  Yersin's 
serum  have  been,  on  the  whole,  of  a  satisfactory  nature.  The  opinions  expressed 
by  various  health  officers,  in  charge  of  the  patients  at  the  Brisbane  Plague 
Hospital  from  time  to  time,  are  to  the  effect  that  with  serum  given  early,  and  in 
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sufficient  dosage,  nearly  every  case  of  bubonic  j^lague  not  attended  with  com- 
plications should  get  well.  Qui  observations,  covering  a  period  of  eight  epidemic 
years,  convince  us  that  the  early  introduction  of  large  doses  of  serum  was  attended 
with  the  best  results.  Its  administration  was  quickly  followed  by  a  sudden  fall 
of  temperature,  a  moist  skin,  and  profuse  perspiration.  There  was  also  marked 
and  rapid  improvement  in  the  mental  condition,  coma  and  even  active  delirium 
rapidly  disappearing.  The  pulse  and  respiration  were  also  favourably  influenced 
by  the  use  of  the  serum. 

The  routine  treatment  was  to  give  an  initial  dose  of  120  c.c.  immediately 
the  case  was  bi'ought  under  observation.  A  second  dose  of  100  c.c.  or  more  was 
given  in  twelve  hours  if  the  temperature  still  remained  high ;  but  it  was  rarely 
necessary  to  give  a  third  dose.  In  the  majority  of  cases  the  mode  of  adminis- 
tration was  by  subcutaneous  injection,  but  where,  from  the  gravity  of  the 
sjanptoms,  severity  of  onset,  or  late  stage  of  the  illness,  prompt  measures  were 
indicated  intravenous  injection  was  frequently  resorted  to.  There  was  no 
selection  of  cases.  As  practically  all  cases  treated  at  the  Colmslie  Plague 
Hospital,  Brisbane,  received  serum  treatment,  strict  statistical  comparison 
cannot  be  made  between  the  cases  treated  in  the  earlier  stages  of  the  disease 
and  cases  treated  in  the  later  stages.  With  regard  to  the  latter  cases,  in  which 
the  prognosis  was  unfavourable,  as  also  in  patients  exhibiting  pulmonary  or 
septicsemic  symptoms,  it  is  doubtful  whether  any  considerable  therapeutic  effect 
was  realised  in  the  direction  of  diminishing  the  case-mortality. 

The  favourable  impression  we  have  been  able  to  forai  in  the  use  of  any 
particular  serum  is  not,  however,  based  on  the  statistical  results  obtained  in  a 
series  of  plague  cases  treated  with  serum,  as  compared  with  an  equal  number  of 
untreated  and  control  cases.  Probably  the  value  of  a  serum  can  only  be 
determined  by  such  comparison. 

Some  indication,  however,  with  regard  to  the  efficacy  of  the  sera  used,  can 
be  arrived  at  by  comparing  the  case-mortality  of  cases  treated  with  serum  and  the 
case-mortality  of  cases  not  treated  with  serum  in  the  records  of  the  Plague  Hospital 
cases  published  below.  There  was  no  reason  to  believe  that  the  sera  in  any  way 
aggravated  the  disease,  or  that  any  unfavourable  influence  had  been  exerted 
when  serum  w^as  therapeutically  administered  to  patients  actually  siiffering  from 
plague,  or  only  presenting  symptoms  suggestive  of  plague.  The  conflicting 
opinions  expressed  by  some  clmicians  as  to  the  protective  or  cui'ative  properties 
exhibited  by  the  various  sera  may  find  explanation  in  the  mode  of  administration 
and  the  dosage  recommended,  or,  what  is,  perhaps,  more  likely,  in  the  method 
of  preparation  and  varying  potency  of  the  sera  employed.  That  fresh  consignments 
of  sera  obtained  by  us  from  the  institutes  did  vary  in  potency  the  series  of  experi- 
ments carried  out  by  us  on  animals  furnish  statistical  proof.  The  results  of  these 
experiments  are  given  below.  In  connection  with  the  question  of  the  comparative 
efficacy  of  the  various  sera  used  by  us  and  their  variation  in  potency,  the  methods 
employed  in  the  preparation  of  the  sera,  and  the  idiosyncrasy  of  the  horses 
furnishing  the  sera,  may  possibly  suggest  an  explanation  of  the  varying  results 
obtained.  All  sera  furnished  to  us  were  carefully  stored  in  cool  chambers 
at  about  40°  F.  There  is  a  tendency  of  all  sera  to  lose  their  specific 
properties  when  stored  for  any  length  of  time,  and  the  serum  obtained 
from  the  Pasteur  Institute  in  1903  contained  so  large  an  amount  of  sedi- 
ment that  filtration  through  sterile  wool  warmed  to  body  temperature  had  to  be 
resorted  to.  The  removal  of  the  sediment  did  not  appear  to  affect  the  potency 
of  the  serum,  the  clear  filtrate  when  injected  intravenously  affording  marked  relief 
in  many  severe  cases. 

Of  local  effects  produced  by  the  injection  of  Yersin's  serum  fever, 
urticaria,  erythema,  oedema,  local  and  general  rashes,  and  joint  pains  super- 
vened in  a  fair  proportion  of  cases.  Where  the  serum  was  used  prophy- 
lactically  in  small  doses,  as  in  the  case  of  nurses,  doctors,  and  others  exposed  to 
infection  from  cases  exhibiting  pulmonary  symptoms,  rashes  and  joint  pains  often 
occurred  in  very  pronounced  form.  The  occurrence  and  severity  of  the  rashes  and 
Joint  pains  seemed  to  be  independent  of  the  amount  of  serum  administered.  In 
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the  case  of  patients  receiving  large  and  repeated  doses  of  the  serum,  local  and 
general  rashes  with  pams  in  the  joints  and  muscles  were  frequently  observed.  _  The 
general  rashes  were  urticarial,  erythematous,  scarlatiniform,  and  purpuric  in 
character.  In  cases  with  marked  urticaria  the  mucous  membranes  of  the  mouth, 
throat,  eyes,  and  even  the  urethra  were  involved.  In  the  treatment  of  the  rashes 
calcium  chloride  in  20  gr.  doses  for  three  or  four  doses  gave  marked  relief ;  while 
aspirin,  plienacetin,  and  salicylate  of  soda  appeared  to  alleviate  the  pains  in  the 
joints  and  muscles. 

Mortality. — The  results  of  the  treatment  of  plague  patients  with  sera  in 
the  Brisbane  Plague  Hospital  for  the  epidemic  years  1900-1907,  inclusive,  were 
as  follow  : — - 

1900.  — Of  56  persons  attacked,  25  died— a  mortality  of  44"6  per  cent.  No 
serum  was  then  available. 

1901.  — Of  36  persons  attacked,  12  died — a  mortality  of  33'3  per  cent. 

28  cases  treated  with  serum — 22  recovered,  6  died :  21  4  per  cent, 
mortality. 

1902.  — Of  82  persons  attacked,  26  died — a  mortality  of  317  per  cent. 

69  cases  treated  with  serum — 54  recovered,  15  died :  217  per  cent, 
mortality. 

1903.  — Of  21  persons  attacked,  11  died — a  mortality  of  52'3  per  cent. 

16  cases  treated  with  serum — 9  recovered,  7  died :  48  7  per  cent, 
mortality. 

1904.  — Of  30  cases  of  plague,  8  died — a  mortality  of  26  6  per  cent. 

25  cases  treated  with  serum — 19  recovered,  6  died :  24  0  per  cent, 
mortality. 

1905.  — Of  28  persons  suffering  from  plague,  15  died — a  mortality  of  53  5 

per  cent. 

21  cases  treated  wdth  serum — 11  recovered,  10  died :  47  6  per  cent, 
mortality. 

1906.  — Of  11  persons  attacked,  7  died — a  mortality  of  63  3  per  cent. 

7  cases  treated  with  serum — 3  recovered,  4  died:  570  per  cent, 
mortality. 

1907  (to  30th  June). — Of  36  persons  attacked,  14  died — a  mortality  of  39 
per  cent. 

32  cases  treated  with  serum — 21  recovered,  11  died ;  34'4  per  cent, 
mortality. 


The  general  results  obtained  are  set  forth  in  the  following  table : — 


Year. 

TOTAL  CASES  AND  DEATHS. 

SKE.UM-TKEATKD  PATIENTS. 

UNTREATED  CASES. 

Difference  in 
Favour  of  the 
Serura-treatefl 
Patients. 

Number. 

Deaths. 

Case 
Mortality. 

Nvimlier. 

Deaths. 

Case 
MortaUty. 

Number. 

Deaths. 

Case 
Mortality. 

1900   

1901   

1902   

1903   

1904 

1905   

1906   

1907   

Totals 

56 
36 
82 
21 
30 
28 
11 
36 

25 
12 
26 
11 

8 
15 

7 
14 

Per  cent. 
44-6 
33-3 
31-7 
523 
26-6 
53'5 
63-3 
39-0 

No  se 
28 
69 
16 
25 
21 
7 

32 

rum  avai 
6 
15 
7 

6 

10 
4 
11 

Per  cent, 
lable 
21-4 
21-7 
43-7 
240 
47 '6 
57-0 
34-4 

"s 

13 
5 
5 
7 

4 
4 

6 
11 
4 
2 
5 
3 
3 

Per  cent. 

75'-0 

84-6 
80-0 
40-0 
71-4 
75-0 
75-0 

Per  cent. 

ss-e 

62-9 
36-3 
160 
23-8 
18-0 
40-6 

300 

118 

39-3 

198 

59 

29-7 

46 

34 

73-9 

44-2 

The  following  tables  set  forth  in  tabular  form — (1)  An  abstract  of  the  cases 
of  plague  which  were  treated  witli  serum ;  and  (2)  details  regarding  the  serum 
injection,  amounts  of  serum  administered,  the  results  obtained,  and  other  particulars 
in  each  case  : — 
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Abstbacts  op  Cases  Trijated  with,  and  without,  Sebum  at  the  Colmsljj:  Plague  Hospital,  Bbisbane, 

von  Teaes  19004907. 


X0OX. 


K 

n 

Date  of  Admission 
to 

Plague  Hospital. 

How  long 
III  before 
lujectiou  of 
Serum. 

Total  Quantity  of 
Serum  Injected. 
S.  =  Subcutaneously. 
I.  =  Intravenously. 

Clinical  Course. 

Result. 

— 

1 

L 

ivi.. 

21 

Fpbrnarv 

4  davs 

XVlgllL  Lxilll\JL  AL  IJLlUt'  ^    ici^JiU  ItrtifJUiUIl  liVJ  bCl  Ulll               ...  ... 

XVCLU  V  ClDUi 

1 

6 

F. 

44 

9  March 

Nil 

XVIgllLf  i  IT'IIKJI  cl'l  lJUl  ID  J    ctl  l.fU  III  1 1  lUl  i<i           ...             ...             ...             ...  ... 

D 

Ti" 
X  . 

23 

11 

4  davs 
I  yjj  ... 

TOO  c  c   S 

XV Ig  li  li  1"IIIU1  (XL  Uxi  fJyJ                ...             ...             ...             .  .  -             ...             ...  ... 

1 

M 
ivx. 

fii 

"2 

15 

Nil 

ft r* t*t> ii ¥Yi  1 11      rlfil  1 VI 1 1  TYi   •    ftficf   'iiif^t'fi>iii     r»'iiiC!£iii1"tii*ir«     crlanrlki  litOTViriT'T- 
OL'lCrt'llllIlg    tlClll  1.  U  III   y     ^JUbiJ    IILUI  IjK.  II lllt:?ot!Ii  UCl  lU,    g-l"  IH-lft      IIOC  IllLll  1 

Died. 

llilg'ic 

J 

M 

17 

5  days 

lOOc.c— S. 

Jj^ft  iiipuin&'l  bul_)t)  \  dGliniiin    suppurfxtion  of  VjuIdo 

Recovered. 

6 

m'. 

29 

23  ^, 

2  ,, 

180c.c.— S. 

Right  fcinnnil  bubo  ;  gradual  onset ;  albuminuria  ... 

7 

F. 

10 

28 

2   

364  c.c. — S.  +40c.c. 

Riglit  fciiiural  bubo  ;  delirium  ;  restlessness  ;  high  temperature  ; 

Died! 

I  =  404  c.c. 

ill bu  ui  n I  ur la  *  heart  failure 

Q 
0 

M. 

n 

30  ,, 

3 

170  c.c. — S. 

Left  femoral  bubo  *  sudden  onset  *  d*^lirium  *  marked  reaction  to 

RppA  vpi'i^H 

serum  ^  suppuration  of  gland 

Q 

V 

iVl. 

21 

6  April 

2 

KiO  c  p  S 

C\ 
\J 

F. 

44 

8 

9 

80  c.c.  S. 

i^udden  onset  i  left  femoral  ljubo  \  suppuration  of  gland 

1 

X 

F. 

42 

8 

3  r, 

200  c.c— S. 

Right  femorsl  bubo  ^  gradual  onset  y  maniacal  attaclis 

Died! 

9 

M. 

3S 

12  ' 

Nil' 

Bubo  of  left  ''g'lOm"  ^  hsBmopty^sis  y  heart  failure 

q 

F. 

4!) 

19 

3  days 

100  c.c.  S. 

Left  femoral  bubo  *  sudden  onset 

liecovered 

A 
t 

F. 

25 

20 

7 

340  c.c  — S. 

IVIultiple  buboes  j  gradual  onset  \  delirium 

" 

5 

F. 

28 

2  ]^ 

320  c.c— S. 

Left  femoral  bubo  \  sudden  onset  \  coma  \  suppuration  of  bubo 

" 

J 

M. 

47 

4  May 

130  CO.— S. 

Left  femoral  buVjo  *  '^radu  1  onset 

" 

7 

F. 

25 

9  ,, 

5  ',' 

500  c.c — S. 

Right  inguinal  bul^o  ^  pregnant,  went  full  term  i  sudde.i  onyt^t  \ 

delirium  \  persistent  vomiting  y  suppt.iration  of  bubo 

M. 

^2 

J2 

6    „     .  . 

1060  c.c. — S. 

^^ultij^le  buboes  J  sudden  onset  '<,  delirium  ;  meningitis  \  corneal 

Died. 

9 

M. 

26 

9 

5 

200  c.c. — S. 

ulcer 

Left  in^^'umal  bubo  ^  delii'ium  \  cardiac  depression 

Reco  vered . 

F. 

4 

11  '', 

3  .', 

gOc.c- S. 

Left  pectoral  bubo  ;  sudden  onset ;  suppuration 

] 

M. 

18 

12  ',, 

7 

440c.c.— S. 

Right  inguinal  bubo;  gradual  onset  ;  delirium;  suppuration 

2 

M. 

21 

18 

Nil 

Ri'-'ht  femoial  l)ubo  *  convalescent  when  admitted 

3 

m! 

16 

17 

Nil 

Left  femoral  bub  ' ;  diag'iio.sed  post  T/iovtoii 

Died! 

M. 

17 

20 

2  davs 
I  y  ... 

S20c.c.  S. 

Left  femoral  bul^o  ;  sudden  onset  ;  second  *Ty  buboes  ;  coma  ; 

delirium  *  restlessness 

5 

M 

25 

28 

4 

100  c.c. — S. 

Left  femoral  bubfi  ;  sudden  onset  ;  sud'len  f*f)llapsp 

6 

m! 

26 

29 

4  " 

430  cc— S. 

Left  femoral  bubo  ;  sudden  onset ;  restlessness  and  delirium 

7 

M. 

32 

13 

2    ,,  ... 

400cc— S. 

Sudden  onset  ;  left  inguinal  bul)o  ;  delirium  ;  suppuration  of 

Recovered. 

gland 

8 

M. 

30 

4  June 

Nil 

Septic; einic  case 

Died. 

9 

M. 

24 

25 

Nil 

Septii  ;fiin(;  case 

0 

M. 

19 

28 

4  days  ... 

720CC— S. 

Left  feni'ii'al  bulx)  ;  sudden  onset  ;  suppuration  of  bubo  and 

Recovered. 

development  of  secondary  buboes  ;  critical  typhoid  condition 

for  two  months 

1 

M. 

27 

3  July 

1  day  .. 

380cc— S. +20cc 

Bubo  of  right  axilla  ;  severe  cardiac  symptoms 

9 

6  days  previous 

to  attack 

2 

M. 

8 

7  „ 

2  days  ... 

200cc— S. 

Left  femoral  bubo  ;  sudden  onset 

Cured. 

3 

M. 

37 

24  „ 

3    ,,  ... 

200  cc— S. 

Left  femoral  bubo  ;  sudden  onset  ;  delirium 

4 

M. 

47 

16  August 

lOOcc— S. 

Left  femoral  bubo  ;  unconscious 

Lied. 

5 

M. 

33 

2  October 

Nil 

Pneumonic  case  ;  collapse  ...   

6 

M. 

19 

9  December  .. 

7  days  ... 

140cc— S. 

Right  femoral  bubo  ;  gradual  onset ;  suppuration  ... 

Recovered. 

Total  number  of  cases    36         Total  deaths    12  =  33 '3  percent. 

Ca.se.s  receiving  serum    28         Deaths      6  =  21 '43  per  cent. 

Cases  untreated    8         Deaths    6  =;  75     per  cent. 
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3.9  o  ^ 


M. 

r. 

F. 
M. 


M. 
M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 
M. 

F. 

F. 
M. 
M. 

M. 
F. 
M. 

M. 

M. 

M. 
F. 

M. 

M. 
M. 
F. 

F. 
F. 

F. 

M. 
F. 

M. 

M. 
M. 


M. 

M. 

M. 


14 
47 

48 
33 

39 


Hi 
27 

15 

H 

19 

15 

26 

23 

14 
6 

14 

22 

33 

20 
20 
46 

38 
40 
17 

9 

17 

41 

20 

27 

19 
18 
42 

31 
16 

21 

34 
26 

40 

56 
25 

11 

28 

24 
20 


Dale  of  Admission  to 
Plague  Hofpital. 


27  Janup.ry. 


8  Februai-y 

17 

19 
15 

20 

22 

24 

24 

26 
26 

5  iMarch 
6 
8 

10  „ 
9 
10 

10 
10 
10 

10 

11 

12  „ 
19 

19 
19 

21  „ 
23  „ 

24 


2  April 
1 


9 
11 

11 


13 

13 
14 


How  long 
lU  before 
Injection 
of  Serum. 


4  days 


2  days 

2   „  .. 

2  days 
7    „  .. 

2 

1  ■■ 

4  „ 

3  ,, 

2  ,, 

5  ., 

3  ,. 


(?)  .. 

2  days 
2  „ 

1 

2  „ 


«  ..  { 


3  „ 


days  I 

"  { 


2  days  | 
2   


Total  Quantify  of  Serum  ITsed. 
S.  =  >ubeiitaneously. 
I. = lilt  ravenously. 


160  c-o.-S. 
Nil 

Nil 
Nil 

180  c.c— S. 


100  c.c— T.  +  100  c.c  — S. 
Nil   

300  c.c— 8.1  „m„^ 

190C.C-I.  J  =-iyocc- 

160  c.c. —ri.   


240  c.c-S 
210  c 


;c:-i:}=450cc 
180  cc— I  


160  cc~S.l 
100  cc— I.  / 


260  cc 


280  cc  S.  \  _  oqo  „  „ 
110  cc  I.  I  - 

lOOcc— S.  I 
80  cc-I.  /  =  ISO 
280  c  c— S.  I  _       c  e 
240CC— 1.  /  - 
200  c.c.-S.  \ 
240  c.c— r.  / 
130  cc— I. 


440  cc 


220  cc— S  

120  cc  -S  

120CC-S.  I  _  490  cc 
370  cc.-I.  f  -  ^-^^ 
180  c.c-S  


120  cc— I. 

100  cc-S. 

60  cc— S.  I 
260  cc— I.  J 

320  c.c-S. 
160  cc— I.  , 

200  cc— S. 
140  cc— I, 

3.— S.  \  _ 

260  CC— I.'  /  ~ 


:  320  c.c. 


480  c.c 


'•|  =  340  cc 

120  cc— S, 
260  cc— I. 
100  cc— S. 


380  c.c 


1780  c.c— I  

240  cc— S  

480  cc-S.  i  _  13.50,., 
870  cc-I.  J  -l-^-'"'^-' 

120  cc  -  S  


320  cc. 


200  cc-S.  I  _ 
120  cc— I.  /  ~ 
Nil 

Nil 


240  cc-S.  I  ^  680  cc 

440  CO. — I.  J 

280  cc-S  


100  cc-S. 
200  cc-I 
100  c.c— S. 
120  CO.- 1 
120  cc-S, 

Nil 


'■|  =  300  cc 
I  =  220  cc. 


120CC— S.\ 
280  CO.— I.  / 


400  c.c 


320  cc. 
200  CO, 


-S. 

-s. 


Clinic  il  Course. 


Left  femoral  bubo  ;  sudden  onset ;  coma 
and  delirium  ;  suppuracion  of  gland 

Femoral  bulio  ;  sudden  onset ;  sudden 
death  ;  diagnosed  post  mortem  3rd 
February 

Left    femoral    bubo  ;    diagnosed  post 

mortem  7th  February 
Bight  inguinal  bubo  ;  treated  as  typhoid 

fever ;    diagnosed    post  mortem  9th 

February 

No  enlarged  glands ;  sloughing  sore  on 
right  buttock  ;  plague  organisms  pre- 
sent ;  pleurisj',  pneumonia,  and 
keratitis 

Restlessness  and  delirium  

Diagnosed  post  mortem  17th  February  ... 

Left  inguinal  and  femoral  buboes 

Many  glands  affected ;  sudden  onset ; 

suppuration  of  submaxillary  gland 
Left  inguinal  and  femoral  glands  affected; 

sudden  onset ;  suppuration  of  glands  ; 

broncho-pneumonia  ;  albuminuria 
Left    inguinal  bubo  ;    sudden    onset ; 

delirium 

Left  femoral  bubo  ;  delirium  ;  broncho- 
pneumonia ;  suppuration 

Left  femoral  bubo;  sudden  onset; 
deliiium ;  albuminuria;  suppuration 
of  bubo 

Right  inguinal  bubo ;  sudden  onset ;  coma 

and  delirium 
Many     glands     affected ;  multiijle 

abscesses  ;  gradual  onset 
Left    inguinal    bubo ;    sudden  onset  ; 

delirium  ;  suppuration  of  bubo 
Left  inguinal  bubo ;    sudden    onset : 

suppuration  of  bubo  ;  albuminuria 
Right  femoral  bubo ;    sudden  onset ; 

tarsal  ulcer 
Right  femoral  bubo  ;  sudden  onset 

Eight  femoral  bubo  ;  early  heart  failure 

Right  femoral  bubo  ;  delirium  ;  restless- 
ness ;  albuminuria ;  suppuration  of 
bubo 

Left  femoral  bubo ;  died  on  day  of  ad- 
mi  .ssion 

Left  femoral  bubo  ;  sudden  onset 

Left  femoral  bubo  ;  sudden  onset ;  coma 

and  delirium ;    marked    reaction  to 

serum  ;  suppuration  of  bubo 
Left    femoral    bubo ;    sudden    onset ; 

meningitis 
Right  femoral  bubo ;    sudden  onset ; 

delirium  ;  rapid  reaction  to  serum ; 

suppuration  or  bubo 
Left    femoral    bubo ;     gradual  onset ; 

suppuration  of  gland 
Right  femoral  and    inguinal  buboes ; 

sudden  onset 
Multiple  buboes  ;  broncho-pneumonia  ; 

delirium;  sudden  onset;  suppuration 

of  buboes 
Right  femoral  bubo  ;  sudden  onset 
Multiple     buboes ;      sudden     onset ; 

delirium  ;   broncho-pneumonia;  sup- 
puration of  buboes 
Right  femoral    and   inguinal  buboes ; 

sudden  onset ;  suppuration  of  primary 

bubo 

Left  femoral  bubo  ;  sudden  onset 

Left  femoral  bubo  ;  diagnosed  pos<  mortem 

30th  March 
Left    femoral   bubo ;    diagnosed  post 

mortem  30th  March 
Right  inguinal  buboes  ;  suppuration  of 

bubo 

Left  inguinal  and  femoral  buboes ; 
miscarriage  ;  suppuration  of  buboes 

Right  axillary  bubo  ;  gradual  onset 

Right  and  left  inguinal  buboes  ;  gradual 
onset 

Multiple  buboes  ;  sudden  onset ;  heart 
failure 

Unconscious ;   diagnosed    post  mortem 

11th  April 
Left    femoral    bubo ;    sudden    onset ; 

delirium 

Right  femoral  bubo  ;  sudden  onset 
Right  inguinal  and    femoral  buboes ; 

sudden  onset ;  delirium  ;  suppuration 

of  bubo 
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1  Q  —  continued. 


o 

o 
d 

f; 

Age. 

Date  of  Admission  to 
Plague  Hospital. 

How  long 
III  before 
Injection 
of  Serum. 

Total  Quimtitv  of  Serum  tTsed. 
S.  =  Subcutaneoiisly. 
I.  =  Intravenously. 

Clinical  Course. 

Eesult. 

45 

M. 

16 

15  April   

4  diiys 

f 

100  c.c— S.  1 
120  cc— I.  / 

—  z<iU  c.c. 

— 

/ 
I 

Right   femoral  bubo ;    sudden  onset ; 
sup[iUrartion  of  ^isiiid 

Recovered. 

40 

M. 

45 

19  „   

8 

240  cc— S.  1 
80  c.c— I.  / 

—  O^lf  (..C 

\ 

\ 

iJclli      lli^LlLlldl       ')UU(*  f       bUUUtll       UllhtJb  y 

suppuration  of  bubo 

47 

M. 

17 

18  „   

2 

J 
1 

220  cc-S.  1 
120cc.— T.  1 

—  C.C. 

\ 

\ 

Right   femoral    bubo ;    sudden    onset ; 

delirium  ;  suppuration  of  bubo 
RiQi'ht  f6inora;l    bubo ;    sudden    onset  \ 

delirium  \  suppuration  of  bvibo 

48 

M. 

60 

19  „   

■ 

220  cc-S.  1 
120  cc— I.  I 

—  o^u  c.c. 

[ 
\ 

"1 
\ 

49 

M. 

14 

91 

160  cc— 1. 

delirium  ;  marked  reaction  to  serum  ; 

M. 

suppurition 

50 

60 

7    ,,  . 

160  cc-S. 

Pneuuionic  case  ;  seen  only  a  few  hours 
before  de^vth  on  22nd  April 

Died. 

Fil 
Oi 

M. 

2 

120  cc— I. 

Lett  inguiritii  and  rig'ht  femoral  buboes  j 

rCecoverea. 

sudden  onset ;  rapid  reaction  to  serum 
Sudden  onset  \  rapid  reaction  to  serum 
Ri^ht  fettioral  bubo  \  sudden  onset  j  coma-j 

restlessness;  deliiiuni 

oz 

M. 

60  cc— S. 

53 

M. 

10 

25  „   

2 

400  cc— S.  i 

500  cc— I.  r 

=  900  cc 

{ 

•Jt 

F. 

50 

Nil 

T^i  ir"n  \  •    riiQfrn  diio  (\  iv\r\  0/  <r>i  rt»»^/>  ni  9^hri  Anr*il 
JjLlUtf  J    Llliig  11  Ubfc  KX  jJfJoV  lltUI  tt.  Ill  ^•iijil  xi.  [Jl  11 

i-'ien . 

00 

M. 

1  ^ 

1') 

4  days. 

240  cc-S. 

Riij^ht   femorSil    bubo  j    sudden    onstt  \ 

Recovered. 

dt'lirium ;  rapid   reaction    to   serum  ; 
suppuration 

56 

F. 

40 

26  „   

3   „  . 

120  cc-S. 

Right  femoral   bubo ;    sudden    onset ; 

57 

M. 

14 

27  „   

Nil 

Left  axillary  bubo  ;  very  mild  case 

fix 

00 

M. 

11  months 

100  cc— S. 

.CV  ig  (ill  Ill^ldllttl  Vjyxvjk}  J    111  Ujlll^  (.'UIlUlLlUil 

on  admission 

Died. 

M. 

30 

97 

Zl  ,, 

5  days. 

240  cc— S. 

XV Ig  11  Lr  iclllUlo.!  UUl'l^j    OU*.lUtrIl  t'llocL  ... 

RiCoo  vered. 

60 

M. 

13 

27  „   

3  ,, 

100  cc-S.  1 
360  cc— I.  j 

=  460  cc. 

( 

^^l(TK^'     1 1 > irii  1  n (1 1      rnir\(»  •      ^.nrirtcin     l^T^co^  • 

d  1 1  r  1 11  m 

200  c  c— S.  \ 

( 

Right  inguinal  bubo ;    sudden   onset ; 

Died. 

61 

M. 

47 

28  „   

4  ,, 

=  540  cc 

{ 

\ 

delirium  ;  cxrdiac  depression  ;  typhoid 

62 

F. 

14 

29  „   

2  „ 

1 

160  cc-S.  1 
120  cc— I.  / 

=  280  c.c. 

{ 

Left  frHi'iiail  bubo  j  sudden  onset  \  coma  j 
delirium 

xvecovereci. 

63 

F. 

45 

2    „  . 

740  cc— I. 

Pneumonic  case^  witii  bubo  of  left  side 
of  neck  ;  sudden  onset 

64 

M. 

27 

1  May   

„ 

J 
1 

240  cc-S.  1 
640  cc— I.  / 

=  880  cc 

/ 

1 

I 

1  ipff  fPrvio^il  nniin  •  vwi  Pii  en  nn  1  p  rr^iYi  t\  \  f  r**!  - 

tion  \  sudden  onset 

)) 

65 

M. 

55 

5  ,,   

6    „  . 

420  cc— I. 

Pneumonic  case  ;  gradual  onset  ... 

>. 

66 

F. 

13 

Nil 

iiubonic  ^yp6  J    did^nosed  jjost  i)\ovt€Tiv 

" 

380  cc— S.l 
100  c.c— I.  / 

X  Til  CI  XSxivy 

67 

M. 

20 

4  „   

3  days 

i 
1 

—  4J.^Q 

Right  inguinal  bubo  ;  sudden  onset 

Recovered. 

68 

F 

45 

4    „  . 

120  cc— I. 

Died. 

69 

f! 

6 

6      "  ... 

2    „  . 

320  cc-S. 

Right  inguinal  bubo ;    sudden  onset ; 

1.1  xiL  111  Lllll 

Recovered. 

70 

F. 

14 

7  ,,   

7 

i 

410  cc-S.  1 
460  cc— I.  / 

=  900  c.c 

I 

Right  femoral  l  ubo ;  double  broncho- 

1  111 0 n nfi f iT»  1  n  •   fTi^QrlnQi  c^ncoh 

71 

M. 

38 

8  ,,   

4  . 

180  c.c— I. 

Rifiht  femoral  bubo  ;  sudden  onset 

72 

M. 

26 

Nil 

Xjtr  11/  ItjlIlUlcil    liJUi>»'J  J   feLl'lUcil    1.HI0CU  J    V  xil  y 

mild  course 

M. 

40 

Q 

ij         , ,   

4  days. 

160  cc— S. 

Left    femoral    bubo  j    g^radual  onset  y 

74 

M. 

27 

11   

1 

240  cc-S.  1 
160  c.c- 1,  f 

=  300  c.c 

f 

\ 
{ 

Left  parotid,   and  both  submaxillary 
glands  affected  ;  sudden  onset ;  delirium 

75 

F. 

52 

16  „   

7  .> 

/ 
1 

320  cc-S.  1 
120  cc— I.  / 

=  440  cc. 

Left    femoral    bubo  \    sudden    onset  ^ 
delirium  ;  suppuration  of  bubo 

76 

M. 

43 

XO                                     ...  ... 

Nil 

R,ight  inguinal  bubo  ;  sudden  on.set ;  ad* 

UIILIjCCI  III  UyilJg  CvUlLllLlUlI 

Died 

77 

M. 

32 

16  „   

6  days 

/ 
1 

900  ,.  f,     a  1 
360  cc— I.  f 

=  640  c.c. 

{ 

Right  femoral    bubo ;    sudden  onset  ; 
delirium 

Recovered. 

78 

M. 

38 

26  ,  

5    „  • 

460  c  c— I. 

Left  femoral  bubo  ;  suddei;  onset ;  heart 
failure 

Died. 

79 

M. 

72 

27  „   

22    „  ?. 

60  cc-S. 

Left  inguinal  bubo  ;  gradual  onset  \  ex- 

Recovered* 

160  cc-S.  \ 
120  c.c— I.  J 

tensive  valvular  heart  disease 

80 

M. 

26 

30  „   

3  „ 

f 
\ 

=  280  c.c 

{ 

Left  inguinal  bubo  ;  sudden  onset 

81 

F. 

22 

31   

7   „  . 

160  cc— S. 

Right  and  left  inguinal  buboes  ;  sudden 
onset ;  suppuration  of  buboes 

82 

F. 

30 

4  Augu.st  .. 

Nil 

Died  on  5th  August,  at  the  General 

Died. 

Hospital 

Total  number 

of  cases 

...  82 

Total  deaths 

  26  =  31 7  per  cent. 

Cases  receiving  senim 

...  69 

Deaths 

 15  =  2174  per  cent. 

Gases  untreated  ... 

..  13 

Deaths 

...    11  =  84 '6  percent. 

d2 


X9  0  3. 


M. 


M. 
M. 


F. 
M. 
M. 

F. 

F. 

F. 
M. 
M. 
F. 
M. 
M. 
M. 


M. 

M. 

F. 

M. 


26 


OLV,upation. 


Clerk 


Engineer  ... 
Grocer's  assistant. 


Schoolgir!  ... 
Draper 

Producd  merchant 
Printing  ofKce 
Sclioolgirl  ... 

Domestic  ... 


Employed  at  Bac 
teriologicil  Iii.sti- 
tute 

Sclioolboy  ... 


Housewife  ... 
Sanitary  carter  ... 
City  boot  factory  ... 


City  cement  ware- 
hon.se 


Schoolboy  

Carter   

Schoolgirl  

Chinese  fruiterer  ... 


Date  of  Admission  to 
Plague  Hospital. 


9  February,  1;)03 


12  b'ebruary,  1U03 
15  Fftbru.iry,  1903 


19  February,  1903 
Died  at  home 

11  March,  1903  ... 

12  March,  1903  ... 
14  March,  1903  ... 

23  March,  1903  ... 

1  April,  1903 

Children's  Hospital, 
5  April,  1903 

10  April,  1903 

20  April,  1903 

24  Ai.ril,  1903 
26  April,  1903 


2  May,  1903 

3  May,  1903 

16  May,  1903 


General  Hospital, 
23  May,  1903 


How  long 
111  bef  re 
Injection 
o£  Serum. 


2  days 


2  days 


7  dj.ys 
4  days 
4  days 

2  days 

1  day 

0  days 
4  duys 

2  days 
7  days 
4  days 
2  days  . 
9  days  . 


2  days 
2  da)  3 

1  day 


Total  yu;intity  ol  Serum 
liijecteu  (J.C. 
S.  =  Suucutaueuusly, 
1.  =  intravenously. 


80  c.c- 
80  c.c. 

100  c.c. 

120  CO. 
80  c.c. 


-S.,  3rd  day 
-S.,  4tli  day 
-S.,  5lh  day 
-S.,  Otli  day 
-  S.,  3rd  day 


100  c.c— is.,  3rd  day 


120  c.c. 
120  c.c. 

80  c.c. 
120  c.c. 
loo  c.c. 

80  c.c. 

100  c.c. 

200  c.c. 

120  c.c. 
120  c.c. 

320  c.c- 
120  c.c. 

160  c  c- 
loo  c.c- 
120  CO.- 

120  c.c. 
120  c.c. 

120  c.c. 
160  c.c. 

Nil  ... 


Nil 


120  c.c. 
120  c.c. 

200  c.c. 
200  c.c. 

200  c.c. 
120  c.c. 
100  c.c- 
160  c.c- 
200  c  c- 
120  c.c. 
140  CO.- 

200  c.c- 
160  c.c- 

120  C.C.- 
160  c.c- 
200  c.c- 

160  c.c- 
160  c.c- 

Nil  ... 


-S.,  15  Feb.,  1903 
-S.,  1()  Feb.,  1903 
-S.,  17  Feb.,  1903 
-S.,  23  Feb.,  19u3 
-a.,  8  Alar.,  1903 
-7tli  day 

-S.,  8.hday 

-S.,  5lh  day 

-S.,  olh  day 
-1.,  8th  day 

-S.,  3id  day  ... 
-S.,  4iti  day 

-S.,  2nd  day  ... 
-S.,  3rd  day 
-i.,  3!d  day 

-S.,  6th  day 
-1.,  7tli  day 

-S.,  5ih  day 
-1.,  5lh  day 


-S.,  5th  day 
-S.,  Ota  day 

-I.,  3id  day 
-S.,  4th  day 

-S.,  10:  h  day 
-S.,  llth  day 
-I.,  12th  day 
-1.,  13  h  day 
-I.,  16tn  ciay 
-S.,  20th  day 
-W.,  21sc  day 

-I.,  3rd  day 
-S.,  4th  day 

-S.,  3rd  day 
-S. ,  4th  day 
-I.,  5th  day 

-S.,  2iid  day 
-S.,  3rd  day 


Clinical  Course. 


Teuiiieiature  under 
100"  Fahr.  8th  day 

Temperature  normal 
lO.h  day 


Died  4th  day  ... 
Died  81st  day  ... 


Died  9th  day  

Died  7lh  day  

Temijerature  under 
100°  Fahr.  llth  day 

Tenipeiature  under 
100°  Fahr.  8th  day 

Temperature  under 
100°  Faur.  7th  day 


Temperature  under 
100°  Fa'  r.  8lh  day 

Temperature  under 
100°  Fahr.  7th  day 

Case  recognised  ijosl 
mortem  (diagncsed 
typhoid) 

Teniperatuie  practi- 
cally normal  through- 

(Hit 

Ten]per,i,ture  under 
10U°  Fahr.  8th  day 


Result. 


Temperature  100°  Fahr. 
3rd  day 

Temperature  under 
100°  Fahr.  8th  day 


Temperature  under 
100°  Fahr.  5th  day 

Case    diagnosed  post 
mortem 


Recovered ;  discharged 
213',  March,  1903. 


Generalised  Pestis. 

Plague  septiccemia  and 
exhaustion. 


Generalised  Pestis. 

Generalised  Pestis. 

Recovered  ;  discharged 
4th  May,  1903. 

Recovered  ;  discharged 
28th  April,  1903. 

Recovered ;  discharged 
2nd  June,  1903. 


Recovered ;  discharged 
28th  May,  1903. 

Recovered ;  discharged 
10th  May,  1903. 

Death  ;  Generalised 
Pestis ;  5th  day. 

Recovered ;  discharged 
13th  June,  1903. 

Recovered ;  discharged 
23rd  May,  1903. 

Death  9th  day  ;  Lobar 
pneumococcal  pneu- 
ninnia. 

Death  23rd  day  ;  Lob- 
ular plague  broncho 
pneumonia. 


Death  5th  day ;  cardiac 
failure. 

Recovered ;  discharged 
13th  June,  1903. 


Recovered  ;  discharged 
13 Lh  June,  1903. 


Death  ; 
Pestis. 


Generalised 


Total  number  of  cases 
Cases  receiving  serum 
Untreated  


*21 
16 


Total  deaths 

Deaths 

Deaths 


*(2  oases  diagnosed  post  mortem.) 


...  11  —  .52 '3  per  cent. 
...  7  =  48 '7  per  cent. 
...    4  =  80'0  per  cent. 
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1  No.  or  Case. 

M 

09 
03 

a> 
b£ 
-*1 

Occupation. 

Date  of 
Adrniss-ion  to 
Hospital. 

\ 

How  long 
111  bufore 
iDjectiiin 
of  Serum. 

1 

M 

iVL. 

00 

Saddler 

10  February 

4  days  . . . 

9 

M. 

11 

Schoolboy  ... 

11  February 

2  days  . . . 

3 

F. 

21 

Bagniaker  ... 

17  February 

3  days  ... 

4 

F. 

7 

Schoolgirl  ... 

18  February 

1  day  ... 

5 

AT 

O'l 

Bag  and  bale 

8  April 

2  days  . . . 

hawker 

6 

M. 

42 

Produce  hand 

10  April  ... 

4  days  .. 

7 
1 

M. 

36 

Produce  hand 

16  April  ... 

3  days  . . 

8 

M. 

32 

Stable  hand 

Not  remi.ved 

1  day  ... 

to  Hiispital 

9 

M. 

16 

Produce  hand 

27  April 

2  days  ... 

10 

M. 

16 

Grocer  and 

3  May 

3  days  ... 

produce 

hand 

IX 

M. 

28 

Racehorse 

3  May 

2  days  ... 

trainer 

12 

M. 

22 

Cook  (oy.ster 

5  May 

4  days  ... 

sal(,)on) 

13 

M. 

25 

Produce  hand 

9  May 

2  days  . . . 

14 

36 

Produce  hand 

11  May 

3  days  . . . 

15 

M. 

34 

Estate  agent 

15  May 

6  days  ... 

16 

M. 

19 

Stableman  .. 

23  May 

2  days  ... 

17 

M. 

8 

Schoolboy  ... 

25  May 

1  day  ... 

18 

M. 

14 

Produce  hand 

25  May 

5  days  . . 

19 

M. 

17 

Draper 

31  May 

4  days  . . . 

20 

ivr 

iVl. 

i^aKer 

10  June 

2  days  . . . 

21 

M. 

20 

Student 

12  June 

3  days  . . . 

22 

F. 

12 

Schoolgirl  ...  ; 

19  August  ... 

2  days  ... 

23 

F. 

32 

Housewife 

20  August  . . . 

3  days  ... 

(mother  of 

above  case) 

24 

F. 

39 

Ragpicker  ... 

25  August  ... 

2  days . . . 

25 

M. 

19 

Out  of  work 

14  September 

1  day  ... 

Total  Quanliiy  ot  Serum 
Injected. 
S.  =  Subcutanccusly. 
I.  =  Intravenously. 


120  c.c.-S.,  5th  day 


80  c.c. 
120C.C. 


-S.,  Srd  day 
-S  ,  4th  day 


120  c.c.-S.,  4th  day 


120  c.c. 
120  c.c. 


120  c.c. 
120  c  c  ■ 
120  c.c. 
120  c.c- 

120  c.c. 
80  c.c- 


-S.,  2nd  day 
-T.,  4th  day 


-S.,  .Srd  day 
-S.,  4th  day 
-S.,  5'  h  day 
-!^.,  6th  day 

-S  ,  4th  day 
-S.,  5th  day 


200  c.c— S.,  2nd  day 


120  c  c. 
120  c.c. 


120  c.c- 
200  C.C. 


120  c.c. 
120  c.c. 


120  c.c. 


-S.,  3rd  dav 
-S.,  Srd  day 


-S.,  4th  dav 
-S.,  5th  da'y 

-S.,  3rd  day 
-S.,  nth  day 

-S.,  Srd  day 
-S.,  4th  day 


120  c.c— S.,  7th  day 


120  cc 
120  c.c 
120  cc 
120  cc 

120  cc 
120  c  c- 
120  cc. 
120  cc 


120  cc 

120  cc- 
40  cc 


120  cc 
120  cc 


80  cc 
120  cc 
100  cc 
120  cc 


-S.,  3rd  dav 
-S.,  4th  day 
-S.,  2nd  day 
-S  ,  3rd  day 

-S.,  (Ith  dav 
-S.,  8th  day 
-8.,  9th  day 
-S.,  10th  day 


-  S.,  5th  day 

-S.,  Srd  day 
-S.,  7th  day 


-S.,  4th  day 
-S.,  4th  dav 


-S.,  Srd  day 
-S.,  4th  da.V 
-S.,  6th  day 
-S.,  4th  day 


120  c.c— S.,  Srd  day 


200  cc- 
160  cc- 


-S.,  2nd  day 
-S.,  Srd  dav 


Situation  of 
buboes. 


Kight  femoral 

region 
Left  femoral 


Left  femoral 

region 
Left  femoral 


Left  femoral 

Left  femoral 
region 

Left  femoral 
region 


Left  groin 

Right  groin, 
right  femo- 
ral, and  in- 
guinal ade- 
nitis and 
periadenitis 

Left  femoral 
region 


Right  femoral 

region 
Left  femoral 

region 


Right  femoral 
region 

Left  femoral 
region ;  gland 
.'•loughed  m 
mattse 


Left  femoral 

region 
Left  femoral 

ref^ion 
Right  groin 


Left  inferior 
external  ax- 
illarygi  nd.s, 
also  left  and 
femoral  glaiu 

Left  femoral 

legion 
Left  femoral 

region 


Cervical 
glands,  local 
lesion  on 
nape  of  neck 

Right  femoral 
region 

Right  axill- 
ary, and 
.slight  swel- 
ling of  left 
and  right  fe- 
moral glands 

Right  inguinal 


Right  femoral 
region 


Clinical  Course. 


Initial  temperature,  103°  ; 

normal  4th  day 
Initial  temperature,  103°; 

normal  lOih  da^  ;  pulse 

weak  and  dicTotic 
l  emperature  normal  18ih 

day  ;  alluimen  in  urii.e 
Initial  temperature,  105°  ; 

pulse  »  eak  and  dicrotic ; 

temper  ture  normal 

17  th  day 
Initial  temperature,  104°  ; 

normal  5th  day 
Temperature  normal  4th 

day 

Ini'ial  temperature,  104°; 
died  on  2nd  day  in 
Hosi^ital  ;  complete 
renal  suppression 


Temperature  normal  5th 

da,y 

Initial  temperature,  99 '2°; 
died  on  2nd  day  after 
admission  to  Hospital 


Initial  temperature,104  6°; 

temperature  normal 20th 

day  ;     f;land  sloughed 

eii  masse 
Initial  temi  erat' re,  10.5°; 

normal  12th  day 
Initial  temperature,  105  4°; 

pulse  152  ;  dicrotic 


Initi al  temperature,  1C2 '( 1° ; 
normal  (ith  day 

Initial  tempt  rature,104'2°; 
normal  yth  day  ;  there 
w,  s  a  .sore  on  the  inner 
.side  of  the  left  calf, 
which  yielded  plague 
bacilli  on  examination 

Temperature  noimal  7th 
day 

Temperature  normal  5th 
day  ;  serum  rash 

Initial  teniiicrature,  105°  ; 
normal  6th  day  ;  pulse 
ISii ;  weal<  and  dicrotic 

Initial  temperature,  103 '8°; 
delirium ;  cough  and 
expectoration :  respira- 
tions rapid ;  shallow  for 
7  days  ;  a  bumen  in 
urine;  general  lash; 
died  lOtli  day 

Temperature  normal  9th 
day 

Initial  temperature,  104° ; 
pulse  120;  died  5  days 
after  admission 

Initial  temperature,  104° ; 
pulse  112:  dicrotic; 
temperature  normal  Srd 
day 

Temperature  normal  9th 
day  ;  delirium  ;  weak, 
rapid  pulse 

Temperature  normal  7th 
day  ;  severe  headache 


Severe  headache  and 
sleeplessness  ;  weak, 
rapid  dicrotic  ptilse 

Initial  temperature,  104°, 
never  lower  than  100° ; 
very  debrious  ;  diar- 
rhoea ;  rapid,  weak 
dicrotic  pulse 


Discharged  17th 

,\farch,  1904. 
Discharged  1,5th 

March,  1904;  severe 

case 

Discharged  19th 
March,  1904. 

Discharged  19th 
IMarch,  1904  ;  very 
sev  re  case  ;  120  c.c. 
intravenously. 

Discharged  27th 
April,  1904. 

Discharged  27th 
April,  1904;  17  days 
onlj'  in  Hospital. 

Died  18th  April, 
1904  ;  cultures  (>f  A 
pestis  were  obtained 
from  all  tlie  tho- 
racic and  aVjdominal 
viscera. 

Recovered. 

Died  28th  April, 
1904  ;  general  blood 
infection. 


Discharged  1st  July, 
1904  ;  very  severe 
case. 

Discharged  8th  June, 
1904. 

Died  on  same  dav  aa 
seen,.5thMav,1904; 
general  blood  infec- 
tion. 

Discharged  31st 
June,  1904. 

I'ischarged  26th 
J  line,  1904;  de- 
tained in  Hospital 
46 days;  the  longest 
case. 


Discharged 
June,  1904. 

Discharged 
June,  1904. 

Dis(  harged 
June,  1904. 


16th 
14th 
26th 


D'ed  5th  June,  1904  ; 
developed  intense 
blood  infection  and 
secondary  .specific 
pneumonia. 


Ili.scharged  1st  July, 
1904. 

Died  16th  June,  1904  ; 
general  ha;mal  in- 
fection ;  patient 
came  from  Ipswich. 

Discharged  1st  July, 
1904;  a  reniarl- able 
case  {see  Ajipendix 
P). 

Discharged  10th  Sep- 
ttmber,  1904. 

Discharged  10th  Sep- 
tember. 1904. 


Discharged  10th  Sep- 
tember, 1904. 


Died  19th 
ber,  1904. 


Septem- 


Total  number  of  cases 
Cases  treated  with  serum 
Cases  untreated 


30         Total  deaths 
25         Deaths  . . . 
5         Deaths   . . . 


8  =  26 '6  per  cent. 
6  =  24  0  per  cent. 
2  =  40'0  per  ceat. 
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X905. 


1 

o 

4J 
SO 

61) 
<i 

Occupation. 

Date  of  Admission  to 
Hospital. 

Time  111 
belore 
having 
Serum. 

Total 
Serum. 

1 

M. 

13 

Schoolboy  

26  February,  1905 

1?2  days 

140  c.c. 

2 

M. 

17 

Furniture  storeman 

27  January,  1905, 

8^  days 

240  c.c. 

from  General 

Hosiiital 

3 

M. 

18 

Plumber   

30  January,  1905, 

2  days  ... 

120  c.c. 

from  General 

Hosj)ital 

4 

M. 

18 

Grocer's  hand 

5  February,  1905 

Iday  ... 

160  c.c. 

M. 

Chemist  s  packer  . . 

Oxeoruary,  iyuo 

o  Clays  . . . 

1  (\Ci      (.  n 
U.  C. 

?69 

6 

r. 

25 

Housewife  

7  February,  1905, 

1  day  ... 

240  c.c. 

from  General 

Hospital 

7 

ivr 

iVJL. 

o'J 

Dairy  farmer 

o  xebruary,  lyuo 

2  days  ... 

izu  c.c. 

8 

M. 

28 

Butcher   

12  February,  1905 

4  days  ... 

120  c.c. 

9 

M. 

9 

Schoolboy  ... 

14  February,  190.5, 

1  day   . , . 

160  c.c. 

from  Children's 

Hospital 

10 

F. 

19 

Home  duties 

10  February,  1905 

Uncer- 

240 c.c. 

tain 

M. 

21 

fetoreman 

3  days 

100  c  c 

12 

F. 

40 

Home  duties 

16  February,  1905 

Nil 

13 

F. 

49 

Home  duties 

17  February,  1905 

4  days  . . . 

120  c.c. 

14 

M. 

12 

Schoolboy  ... 

19  February,  1905 

Nil 

15 

M. 

25 

Saw-trimmer 

28  February,  1905 

2  days  . . , 

240  c.c. 

16 

M. 

32 

Fruiterer  ... 

6  March,  1905  (?) 

2  days  , . . 

240  c.c. 

17 

M. 

19 

Cowboy   

9  March,  1905  (?) 

8  days  (?) 

160  c.c. 

18 

M. 

25 

Boot  hand  

4  April,  1905 

6  days  ... 

80  c.c. 

19 

M. 

15 

Produce  store  hand 

Not  admitted 

Iday  f 

{ 

20  c.c. 

140  c.c. 

160  c.c. 

OA 

iVl. 

')  - 

Storekeeper 

Nil 

21 

M. 

20 

Furniture  ware- 

2 days  . . . 

160  c.c. 

house  employee 

22 

F. 

20 

Domestic  servant . . . 

Nil 

23 

M. 

30 

Produce  store  hand 

Nil 

24 

M. 

14 

Produce  store  hand 

31  May,  1905 

Iday  ... 

120  c.c. 

25 

M. 

26 

Grocer 

Not  admitted 

Nil 

26 

F. 

13 

House  duties 

Nil 

27 

F. 

49 

Shopkeeper 

15  June,  1905 

6  days  . . . 

120  c.c. 

28 

F. 

31 

Household  duties 

15  June,  1905 

6  days  ... 

80  c.c. 

Clinical  Course. 


Temperature  reached  104 '4  on  2nd  day  ;  normal 

Oth  day.    Albuminuria  till  9th  day.  Noisy 

delirium  for  'i\  days 
Temperature  104'4  9th  day.    Albuminuria  4 

days  after  admission.    Noisy  delirium  for  3 

days  after  admission 
Temperature  104 '8  on  3rd  day  of  illness.  Died 

next  day 

Temperature  104  8  2nd  day  of  illness;  normal 
Uth  day.    No  albumen 

Temperature  104  4  4tli  day  of  illness  ;  normal 
on  5th,  but  rose  again.  No  albumen.  Very 
intractal)le  sinus  after  opening  gland. 

Temi)erature  105"4  on  2nd  day  ;  fell  to  normal 
next  morning,  but  rose  that  night  to  same 
point,  oscillating  to  100'2  on  10th  day;  it 
reached  105 '2  on  15th  day.  Mental  condi- 
tion clear  to  last 

Temj^erature  104  ;  normal  9th  day.  No  albu- 
men 

Temperatui'e  103'6 ;  normal  10th  day.  Albu- 
men disappeared  on  8th  day 

Temperature  mse  to  105 '2  on  4th  day.  Traces 
of  albumen 

Temperature  104 "4  on  admission  ;  fell  nearly  to 

normal  on  4th  day  in  hospital,  but  rose  with 

intrea.sing  symptoms 
Temperature  r  eached  103'8  on  4th  day.  Steady 

improvement,  with  trace  of  albumen  on 

10th  day 

Temperature  101 '2  on  admission.  Gradual 
recovery 

Temperature  104'2  ;  fell  nearly  to  normal  day 
after  admission.  No  albumen.  Dengue  on 
10th  day 

Temperature  102'2  .after  admi.ssion  ;  normal 
second  day.    No  albumen 

Onset  with  vomiting  and  headache.  Perspired 
on  3rd  daj'.  Pulse,  on  admission,  104,  and 
temperature  104'4,  fallin"',  after  serum, 
nearly  to  normal  midday,  but  rising  imme- 
diately. Albumen.  Many  B.P.  in  blood 
before  admission.  Did  not  seem  very  ill 
till  2nd  March,  1905 

Pulse  110  on  admission.  Temperature  104'6, 
falling,  after  serum,  nearly  to  normal,  next 
day  rising  at  once.  Albumen.  Very  many 
B.P.  in  blood  before  admission.  Did  not 
seem  very  ill  till  shortly  before  death. 

Pulse  96.  'Temperature '102,  falling  to  101 
after  serum,  but  rising  again  to  102'8  ; 
normal  on  3rd  day  in  hospital.  Much 
albumen 

Had  rigor  and  sweating  before  admission. 
Pulse  100.  Temperature  104 '8  on  admis- 
sion, falling  intermittently  to  normal  on 
7th  day  in  hospital.    No  albumen. 

Delirium,  pulse  120.  Right  femoral  bubo.  Died 
same  day  seen 

No  bubo.  Septicaemic  case.  Was  in  dying 
state  when  seen  by  Health  Officer  at 
Brisbane  General  Hospital 

Eight  axillary  bubo.  Extreme  prostration. 
Pulse  uncountable  before  removal  to  hospital 

A  septicaemic  case,  lieported  after  death.  Post 
mortem  examiryition.  All  glands  enlarged 
and  ha;morrhagic, particularly  the  mesenteric 

A  septicsemic  case  

A  septicfemic  case  ... 

A  post  mortem  case  

Died  at  horns  before  seen  

Left  upper  femoral  and  inguinal  buboes 
Pulse  100  on  admission,  rising  to  110  next  day. 
Temperature  100  on  admission,  rising  to 
103  next  day  ;  normal  on  10th  day.  No 
albumen 


Result. 


Discharged  26th 
Feb.,  1905. 

Discharged  20th 
Feb.,  1905. 

Died  31st  Jan., 
1905. 

Discharged  9th 
March,  1905. 

Discharged  25th 
March,  1905. 

Died  22nd 
Feb.,  1905. 


Discharged  8th 
March,  1905. 

Discharged  18th 
March,  1905. 

Died  18th 
Feb.,  1905. 

Died  27th 
Feb.,  1905. 

Discharged  1 8th 
March,  1905. 

Discharged  25tli 
March,  1905. 
Discharged  11th 
March,  1905. 

Discharged  26th 
Feb.,  1905. 

Died  2nd 
March,  1905. 


Died  7th 
March,  1905. 


Discharged  25th 
March,  1905. 


Discharged  21st 
April,  1905. 


Died  1st  Jan., 
1905. 

Died  2nd  Feb., 
1905. 

Died  2nd  Feb., 

1905. 
Died  7th  Feb., 

1905. 

Died  24  th  Feb., 

1905. 
Died  2nd  June, 

1905. 
Died  15th  May 

1905. 
Died  16th  May, 

1905. 
Recovered. 
Died  1st  July, 

1905. 


Total  cases    28  Total  deaths 

Cases  receiving  serum  ...  21  Deaths 
Cases  not  treated    7  Deaths 


15  =  53 '5  per  cent. 
10  =  47  '6  per  cent. 
5  =  71 '4  per  cent. 
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X9  O  6. 


1  No.  ot  Case. 

Sex. 

Age. 

Occuiiation  and  Place 
of  Employment. 

Date  of  Eeport 
for  Health 
Officer. 

Date  of 
Admission  to 
Plague 
Hospital. 

Length  of 
time  111 
before  In- 
jection of 
Serum. 

Quantity  of  Serum 
used. 
S.  =  Subcutaneously 
I.  =  Intravenously. 

1 

M. 

C^lUxrniiin  at  a  city 

o  xviai  cii  — 

R  Ml  roll 

5  days ... 

900  p  f  .S 

warGhouse 

2 

F. 

27 

Waitress  in  hotel, 

26  March  ... 

31  March 

4  days  .. 

lOOc.c.-S. 

Stanley  street, 

South  Brisbane 

3 

M. 

33 

Rag  merchant, 

13  April  ... 

14  April  ... 

3  days ... 

SOc.c— S. 

Lutwyche 

4 

TV  if 

M. 

01 

T  ruit  nawker,  r  cm 

to  A  prii 

Nil 

street,  X'hoixip.son 

5 

M. 

1  f. 
in 

Butter  packer 

OU  .t\.pi  11  ... 

1  M^^^T 

1  iVi  ti_y 

4  ciays  . . . 

6 

iVl. 

10 

VV  orkmg^  m 

lu  i\iay  ... 

Nil 

slaughter-yards, 

Ivedron 

7 

M. 

15 

Porter,  Roma-street 

8  June 

Not  re- 

Nil   

Railway  Station 

iiiu  V  t;u 

8 

M. 

,  30 

Cook,  Hotel,  Queen 

19  June 

20  June  ... 

3  days  ... 

200  C.C.— S. 

i 

street 

9 

M. 

Li 

Woodcutter,  Leich- 

18  Nov  ember 

Died  before 

J.  Qay  . . . 

itlv  C.C  O. 

hardt  street. 

admission 

Spring'  Hill 

10 

M. 

50 

Locker,  H.M.  Cus- 

23 November 

23  Novem- 

7 diiys  ... 

120C.C.-S. 

toms 

ber 

11 

M. 

21 

Hairdresser,  George 

17  December 

Nil   

street.  City 

Clinical  Course. 


Very  severe  case.  Great 
cyanosis  at  times,  with 
difficulty  in  breathing, 
and  blood-stained  spu- 
tum. Repeated  injec- 
tions of  strychnine  and 
strophanthus  neces.sary. 
Suppuration  of  bubo 

Bubonic  type.  Tempera- 
ture between  10-1°  and 
105°  till  2flth  ;  sudden 
drop  to  below  100°  on 
30th.  No  subsequent  rise. 
Much  trouble  with  reten- 
tion of  urine 

Bubonic  type  of  mild 
character.  Ulcer  on  left 
buttock.  Slight  reten- 
tion of  urine.  Suppura- 
tion of  bubo 

Brought  to  Brisbane  Gene- 
ral Hospital  in  dying 
condition 

Very  delirious  ;  much 
vomiting 

R  eported  post  i/ioi  tem 


Very  mild  case 


Recovered.  Dis- 
charged 25th 
April. 


Recovered.  Dis- 
charged from 
Private  Hospital 
28th  April. 


Recovered.  Dis- 
charged 28tli 
April. 


Died. 

Died  3i-d  Mary. 
Died  Ifith  May. 

Recovered. 
Died  21st  June, 


Delirious ;    passing  urine 
and  motions  in  bed 

Bubonic  type,  but  appear-   Died  19th  Novem- 
ance    of    blood-stained  ber. 
sputum,  and  rapid  de- 
velopment of  fatal  symp- 
toms I 

Bubonic  type.  Apparently  i  Died  24th  Novem- 
mild  at  tirj>t,  but  rapid  '  ber. 
developmenii    of     fatal  [ 
syinpton  3       preceding  j 
death  b>   only   a  few 
hours 

HepoTted  post  mortem     ..     Died  17th  December. 


Total  cases 

Patients  receiving  serum 
Untreated 


...    11         Total  deaths 
7  Deaths 
4         Deaths  ... 
(2  cases  reported  post  mortem.) 


=  63  per  cent. 
:  57  per  cent. 
■-  75  per  cent. 


Age. 


M.  17 


M. 


M. 


M. 


M. 
fi  M. 

7  M. 

8  M. 


9 


M. 


39 


14 


12 


10 


Occupation  and  Place 
of  Employment. 


Clerk 
Sailor 

Schoolboy  ... 


Schoolboy,  and  de- 
livered miik 

Schoolboy  


13  1  Schoolboy  .. 


Schoolboy  

Schoolboy,  and  de- 
livered milk 

Schoolboy,  and 
assisting  in  grocer 
shop  


Date  of 
Admi,«sion  to 
Plague 
Hospital. 


3  January . 

14  January  . 
16  January  . 

18  J anuary  . 

18  January  . 
18  January 

18  January  . 
18  January  . 
18  January 


How  long  111 

before 
Injection  of 
Serum. 


Total  quantity  of  Serum 
Injected  in 
e.c.  Subcutaneou.sly. 


Clinical  Course. 


Is',  day  of 
illness 


2  days 


2  days 


1st  day  of 
illness 

2  days 

1st  day  of 
illness 

1st  day  ... 

1st  day    . . . 

3  davs 


l((0c.c,--S.,  1st  Jan.,  1 

1907,  1st  day  i 
IfiOc.c— S.,  2iid  Jan., 

1907,  2nd  day 
120c.c.— S.,  3rd  Jan., 

1907,  3rd  day 
120c.c.-S.,14thJan.,  i 

1907,  3rd  da  v 

120ac.~S.,16thJan., 

1907,  3rd  day 
120  c.c— S.,  17th  Jan., 

1907,  4th  day 
120  c.c.~S.,  17th  Jan., 

1907, 1st  day 
80  c  c— S.,  2nd  day 
120C.C.— S.,  3rd  day 

40c.c.— S.,  1st  day 
40c.c.— S.,  2nd  day 

ICOc.c— S.,  2iid  day 

122  c.c— S.,  2nd  day 
80  c.c  — S.,  4th  dav 

120  CO.— S.,  4th  day 
80  c.c— S.,  6th  daV 


Temperature  normal  in  the 
a.m.  5th  day,  ro.se  again  ; 
temperature  normal  13th 
day 


Temperature  under  100° 
Fahr.,  Sthday.  Ulceration 
of  cornea 

Died  6th  day  


Temperature     under  100° 
F ahr.,  3rd  day 

Temperature     under  100° 

Fahr.,  7th  day 
Temperature     under  100° 

Fahr.,   4th  dav ;  normal 

5th 

Temperature     under  100° 

Fahr.,  .Srd  day 
Temperature     under  100° 

Fahr.,  7th  day 
Temperature     under  100° 

Fahr.,  15th  day 


Result. 


Cured  ;  discharged  25th 
January,  1907 


Recovered 


Died  17th  January,  1907, 
4th  day 


Cured  ;  discharged  28th 
Februaiy,  1907 

Cured  ;  discharged  28th 

February,  1907 
Cured  ;  discharged  22nd 

February,  1907 

Di-scharged  22nd  Febru- 
ary, 1907  ;  cured 

Cured  ;  discharged  2nd 
March,  1907 

Cured  ;  discharged  2nd 
March,  1907 
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— continued. 


iVo.  of  Case. 

Sex 

Age. 

Occupation  and  Place 
of  Emiiloyment. 

Date  ol 
Admission  to 
Plague 
Hospital. 

How  long  111 

before 
Injection  of 

Serum. 

10 

M. 

14 

Schoolboy  

20  January  . . . 

6  days 

11 

M. 

8 

Schoolboy  ... 

20  January  . . . 

1  day 

12 

F. 

14 

Assists    in  house- 

21 January  ... 

1  day 

work 

13 

M. 

40 

Clerk,  and  assisting 

23  January  . . . 

1  day 

to  clean  Garnett's 

14 

F. 

9 

Schoolgirl 

23  January 

1  day 

1  K 

M. 

49 

JUiinployGQ   on  rttt- 

26  January  ... 

1  rliv 

gang- 

16 

M. 

42 

Employed  on  nit- 

26  January  . . . 

2  days 

gang 

17 

M. 

52 

Employed   on  rat- 

29  Jarmary  . . . 

2  days 

gang 

18 

M. 

20 

Driving  baker's  cart 

1  February 

1st  day  of 

illness 

19 

F. 

57 

Housework 

2  February 

3  days 

20 

M. 

50 

Carter   

6  February 

2  days 

2] 

M. 

19 

T*ac'  er,  draper's 

0  Eelrt'uary 

2  days 

22 

M. 

34 

Station  "Owner 

7  IVTamh 

1  iyx<vi  Kill     . . . 

3  days 

23 

M. 

23 

Collar- maker 

2  days 

24 

M. 

45 

Cook  liotel 

17  March 

2  days 

25 

F. 

14 

r-T  AnQAwi  "F**     ill  1  n  vr-Vi 
Xit/UoC  VV  ilCj    KJl .  Ul 

1  0  A  nn'l 

20 

stieetj  A^alley 

F. 

45 

H  ousework,  l"*r().S" 

if  Xl.pi  11 

Hills 

27 

M. 

7  H's 

iVJ-Utll    1     Kl  Lc(..l      1 1  Ulll 

X3  April 

3  days 

28 

pestis 

M. 

18 

Cookj  hotel  in  Queen 

O  An  > 

^  Qayt> 

29 

M. 

17 

Yaidboy,  hotel  in 

9H  M'lv 

^  Q  LU  (I;  y  ... 

2  days     . . . 

30 

M. 

Uieci  ac  Home 

New  Farm 

31 

F. 

75 

i.  J.U  Uot/ VV*J1 1^)  iJIUWll 

ItJUJUVtU. 

1  A 

i  Clay 

fetreet,  New  Farm 

32 

F. 

46 

Oook  und  laundress 

1  lipfi  in  (ttPTIP- 

hotel    in  Creek 

ral  Hospital 

street 

33 

F. 

23 

Housework,  Duncan 

Died  in  Lady 

3  days 

street,  Valley 

Bowen  Hos- 

34 

pital 

M. 

12 

Flower-seller,  Queen 

Died  at  his 

street 

home  in 

35 

M. 

Wynnum 

45 

Publican,  hotel, 

Queen  street 

36 

M. 

39 

Telegraph  operator, 

Died  at  home 

1  day 

G.P.O.,  Brisbane 

Total  quantity  of  Serum 
Injected  in 
c.c.  Subcutaneously. 


120  c.c- 

80  c.c- 
120  o.c- 

80  o.c- 
120  c.c- 

80  c.c. 

80  c.c- 

80  c.c- 
120  CO.- 

80  c.c- 
120  c.c- 

80  CO.- 

80  c.c- 

80  c.c- 
120  c.c, 

80  c.c- 

80  c.c- 

80  c.c. 
160  c.c- 
160  c.c- 
120  C.O.- 
120  c  c. 
120  c.c- 

80  c.c. 

80  CO.- 

80  c.c. 

80  c.c- 
160  c.c. ■ 

80  c.c- 
120  c.c. 
160  c.c- 

80  c.c- 
150  c.c. 

80  c.c.' 
180  c.c. 

80  c.c. 
KiO  c.c. 

80  c.c. 
160  c.c. 
160  c.c. 
160  c.c. 
160  c.c. 
120  c.c. 

80  c.c. 
380  c.c. 


-S.,  7th  day 
-S.,  9th  day 
-S.,  2nd  day 
-S.,  3rd  day 
-S.,  2nd  day 
-S.,  4th  day 
-S.,  5th  day 
-S.,  6th  day 
-S.,  2iid  day 
-S.,  4th  day 
-S.,  8th  day 
-S.,  2nd  day 
-S.,  3rd  day 
-S. ,  4th  day 
-S.,  2nd  day 
-S.,  3rd  day 
-S.,  3rd  day 
-S.,  5th  day 
-S.,  9th  day 
-S.,  10th  day 
-S.,  3rd  day 
-S.,  7th  day 
-S. ,  3rd  day 
-S.,  4th  day 
~S.,  6th  day 
-S.,  4th  day 
-S.,  5th  day 
-S.,  6th  day 
-S.,  7th  day 
-S.,  1st  day 
-S.,  4th  day 
-S.,  6th  day 
-S.,  3rd  day 
-S.,  5th  day 
-S.,  3rd  day 
-S.,  4th  day 
-S.,  4th  day 
-S.,  5th  day 
-S.,  6th  day 
-S.,  3rd  day 
-S.,  4th  day 
— B.,  5th  day 
— S.,  3rd  day 
-S.,  5th  dav 
-S,  ... 


160  c.c— S  

4  c.c  — 8.  (prophy 
lactic  injection) 
240  c.c— S.  ... 

320ac— S.  ... 

Nil   

120CC.— S.  ... 
Nil   

160cc— S.  ... 

Nil   

Nil   

120CC— S.  ... 


Clinical  Course. 


Died  12th  day   

Temperature     under  100° 

Fahr.,  8ih  day 
Tempeiature     under  100" 

Fahr.,  9th  day 


Died  9th  day 


Temperature  under  100" 
Fahr.,  7th  day 

Temperature  under  100° 
Fahr.  on  7th  day,  and 
then  rose  again 


Died  8th  day  

Temperature     under  100° 
Fahr.,  8th  day 

Died  10th  day   


Died  7th  day  

Temperature     under  100° 

Fahr.,  6th  day 
Temperature    under  100° 

Fahr.,  6ih  day 
Temperature     under  100° 

Fahr.,  11th  day 

Temperature  under  100° 
Fahr  ,  8th  day  ;  pulmon- 
ary complication 

Temperature  under  100° 
Fahr.,  7th  day 

Left  femoral  V)ubo  ;  delirium 


sup- 


Right  femoi-al  bubo  ; 
puration  of  bubo 

Septicsemic  case 


Left  inguinal  bubo ;  sup- 
puration of  bubo 

Right  femoral  bub);  sup- 
puration of  l)ubo 

Left  femoral  buVjo  ;  diagnosed 
post  mortem 

Left  femoral  bubo  ;  sudden 
onset ;  too  weak  for  removal 

Septiccfimic  type  ;  diagnosed 
post  mortem  22nd  February 

Left  femoral  bubo  ;  confinf  d 

of  full  term  child  ;  too  ill 

to  bd  removed 
Right  submaxillary  gland  ; 

diagnosed  ^ost  mortem  20th 

May 

Left  femoral  bubo ;  con- 
valescent when  seen 

Left  femoral  bubo  ;  died  sud- 
denly before  he  could  be 
removed 


Result. 


Died  25th  January,  190: 

Cured  ;  discharged  2n 

March,  1907 
Cured  ;  discharged  2n 

March,  1907 


Died  30th  January,  190 


Cured ;  discharged  9t 
iMarch,  1907 

Cured  ;  discharged  22n 
March,  1907.  Re-a< 
mitted  25th  Marel 
1907 


Died  31st  January,  190' 

Cured ;  discharged  5t 
March,  1907 

Died  9th  February,  1^ 


Died  5th  February,  19C 

Cured ;  discharged  5t 

March,  1907 
Cured ;    discharged  5t 

March,  1907 
Recovered 


Recovered 

Recovered 
Died 

Recovered 
Died 

Recovered 
Recovered 
Died 

Died 
Died 

Died 

Died 

Recovered 
Died 


Total  number  of  cases  to  date,  25th  June     36  Total  deaths 

Cases  receiving  serum    32  Deaths 

Cases  not  treated      ...       ...       ...       ...     4  Deaths 


14  =  39  per  cent. 
11  =  34 '4  per  cent. 
3  =  75  per  cent. 
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EXPERIMENTAL  INVESTIGATIONS  RELATING  TO  THE 
PlvOPERTIES  OF  ANTI-PLAGUE  SERA. 

All  fresh  supijlies  of  sera  obtained,  and  from  time  to  time  samples  drawn 
from  the  stock  in  hand,  were  regularly  tested. 

A  series  of  experiments  were  conducted  by  Mr.  C.  J.  Pound,  the  Govern- 
ment Bacteriologist,  with  guinea-pigs,  with  a  view  of  determining  whether  the 
particular  sera  in  question  exerted  any  effect  in  the  direction  either  of  curing, 
controlling,  or  protecting  animals  which  received  before,  simultaneously,  or 
subsequently  with  an  inoculation  of  serum,  an  inoculation  of  virulent  plague 
bacilli. 

It  will  be  seen  by  reference  to  the  tables  below  that  both  Yersin's  serum 
and  the  serum  prepared  at  the  Lister  Institute,  London,  possessed  in  many 
instances  remarkable  curative  and  prophylactic  properties. 

The  results  of  these  experiments  are  incorporated  in  the  following  tables : — ^ 

TABLE  A.— EXPERIMENTS  TO  TEST  THE  EFFICACY  OF  YERSIN'S  SERUM  ANTIPESTEUX, 
FROM  A  PROPHYLACTIC  AND  CURATIVE  POINT  OF  VIEW;  ALSO  THE  RELATIVE 
VALUE  OF  (1)  THE  SERUM  AND  ITS  SEDIMENT,  (2)  CENTRIFUGALISED  SERUM,  AND 
(3)  THE  SEDIMENT  FROM  CENTRIFUGALISED  SERUM. 

1st  day:  '•  Al  "  guinea-pig  injected  with  10  c.c.  serum  and  sediment. 
2nd    „    24  hours  later  inoculated  with  B.  peslis  from  spleen  of  guinea-pig. 
7th     „    Appears  sick. 
8th     „    Ruffled  coat. 

9th     „    Dull  about  the  eyos;  eating  very  little. 
10th     „    Losing  condition  ;  gland  suppurating. 
12th     „    Slight  improvement;  eating  better. 
13th     „    Very  much  better. 
16th     „    Still  very  thin,  but  eating  well. 
17th     „    Ruffled  coat,  and  appears  very  sick. 
18th     ,,    Died,  16  days  after  inoculation. 

Inguinal  glands  suppurating,  very  few  B.  pesiis  present  in  the  pus;  spleen,  liver,  and  kidneys  very 
anaemic,  and  no  B.  pestis  detected.  Both  lungs  show  large  patches  of  necrosis,  masses  of  B.  jJestis,  very 
few  bi-polar. 

Serum  culture  from  spleen  and  liver  negative.  Serum  culture  from  lung,  showing  typical  copious 
growth. 

1st  day:  "A2"  guinea-pig  injected  with  10  c.c.  centrifugalised  serum. 
2nd    „    Inoculated  with  B.  pes.is  from  spleen  of  guinea-pig. 
7th     „    Breathing  quickly. 

8th     „    Looks  very  sick ;  discharge  in  both  eyes. 

9th     „    Ruffled  coat,  and  refused  food. 
11th     „    Still  looking  very  ill;  gland  suppurating. 
12th     „    Improving  wlightly. 
13th     „    Very  thin,  but  eating  well. 
16th     „    Appears  quite  lively. 

17th     „    Decidedly  improved;  gland  still  suppurating. 

18th     „    Still  improving. 

19th     „    Coat  ruffled. 

20th     „    Appears  ill;  breathing  rapidly. 

21st     „    Spasmodic  breathing;  very  dull  about  the  eyes. 

22nd    „    Died,  20  days  after  inoculation. 

Post  moHem. — Small  spleen,  light-coloured,  no  necrosed  patches;  liver  and  kidneys  anremic;  both 
lungs  showed  several  large,  hard  necrotic  areas.    B.  pesiis  numerous  in  lungs,  few  in  pus  from  glands,  but 
none  detected  either  microscopically  or  by  culture  in  spleen,  liver,  and  kidney. 
1st  day :  "  A3  "  guinea-pig  injected  with  sediment  from  10  c.c.  serum. 
2nd    „    Inoculated  with  B.  pestis  from  spleen  of  guinea-pig. 
6th     „    Coat  slightly  ruffled. 
7th     „    Eating  well;  does  not  appear  sick. 
8th     „    Looks  well. 
9th     „    Quite  lively. 
11th     „    Very  lively  and  eating  well,  and  in  good  condition. 
12th     „    Still  eating  well. 

16th     „    Losing  condition;  gland  suppurating,  few  B.  pestis  detected;  inoculations  on  culture 

(scrum)  media  yield  mixed  growth,  including  B.  pestis. 
17th     „    Refusing  food,  getting  very  thin  ;  gland  very  much  enlarged;  looking  sick. 
18th     „    Very  uneasy ;  spasmodic  breathing. 
19th     „    Died,  17  days  after  inoculation. 

Post  mortem.— Fev  B.  pestis  in  pus  from  enlarged  gland.    General  ana?mic  condition  of  the 
muscles.    Liver  and  spleen  light  colour,  and  atrophied.    Lungs,  several  large  areas  of  necrosis.    B.  pestis 
present  m  large  numbers.    No  B.  pestis  detected  in  the  spleen,  liver,  or  kidneys. 
Q 
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1st  day  :  "  A4  "  guinea-pig  (cocitix>l). 

2nd    „    Inoculated  with  B.  'pestis  from  spleen  of  guinearpig. 
4th     „    Ruffled  coat. 
5th     „    Looking  sick. 
6th     „    Very  uneasy,  and  refusing  food. 
7th     „    Eating  very  little;  discharge  in  both  eyes. 
8th     „    Died,  six  days  after  inoculation. 
Post  mortem. — Spleen  very  much  enlarged  and  spotted.    Liver  friable  and  congested.  Kidney 
and  supra-renals  congested.     In  both  lungs  several  necrotic  patches.     Gland  in  the  groin  enlarged. 
B.  pes'is  plentiful  in  all  the  organs  and  gland. 

1st  day:  "  Bl  "  guinea-pig  inoculated  with  B.  pestis  froan  spleen  of  guinea-pig,  and  simultaneously 

injected  with  10  c.c.  of  serum  and  sediment, 
oth     „    Slightly  ruffled  coat. 
7th     „    Appears  sick. 
8th     „    Looks  veiy  ill;  refusing  food. 
9  th     „    Very  thin,  but  appears  brighter. 
10th     „    Very  much  brighter. 
11th     „    Very  thin,  but  eating  well. 

12th     ,,    Improving;  gland  suppurating,  few  B.  pestis  present  in  the  pus. 

13th     „    Still  very  thin. 

15th     ,,    Improving,  but  still  weak. 

17th     „    Very  lively. 

22nd    „    Wound  inside  groin  healed.    Ultimately  recovered. 
1st  day :  "  B2  "  guinea-pig  injected  with  10  c.c.  centrifugalised  serum,  and  simultaneously  with 

B.  jJesfis  fi'om  spleen  of  guinea-pig. 
4th     ,,    Ruffled  coat. 
5th     „    Breathing  quickly. 
6tli     „  Improving. 

7th     ,,    Eating  veiy  little  food  ;  losing  condition. 

8th     „    Looking  very  sick. 

9th     „    Still  very  thin,  but  eating  better'. 
10th     „    Improving  and  getting  lively. 
11th     „    Eating  well. 

15th     „    Still  very  thin,  but  lively,  and  eating  well, 

I7th     „    Greatly  improved. 

18th     ,,    Still  veiy  weak,  but  eating  well. 

19th     „    Pus  from  gland  contained  a.  few  B.  pestis. 

20th     ,,    Wound  healing. 

21st  Considerably  improved;  wound  almost  healed.    Ultimately  recovered. 

1st  day:     B3"  guinea-pig  injected  with  sediment  from  10  c.c.  serum,  and  afterwards  inoculated 
with  B.  pestis  from  spleen  of  guinearpig. 
4th     „    Ruffled  coat. 
5th     „    Dull  eyes. 
6th     ,,    Refuses  food ;  very  sick. 
7th     ,,    -Gland  suppurating;  very  ill. 
8th     ,,    Died,  7  days  after  inoculation. 
Post  viortem. — Spleen  enlarged  slightly,  with  few  white  spots.    Liver  congested.    Lung  shows  fe" 
necrosed  patches.     Kidney  and  supra-renals  slightly  congested.     Gland  near  site  of  inoculation  ver 
much  enlarged.    B.  pestis  numerous  in  all  oi'gans  and  pus  from  gland. 

1st  day:  '■  B4  "  guinea-pig  (conti'ol)  inoculated  with  B.  pestis  from  spleen  of  guinea-pig. 
3rd     ,,    A  little  uneasy. 
4th     „    Ruffled  coat ;  very  dull-looking. 
5th     ,,    Discharge  from  both  eyes ;  refusing  food. 
6th     ,,    Spasmodic  breathing. 
7th     ,,    Died,  6  days  after  inoculation. 
Post  mortem. — Typical  plague  appearance.    Spleen  large,  necrotic.    Liver  dark  colour  and  friable. 
Lung  congested  with  few  necrotic  patches.     Kidneys  and  supra-renals  congested.     Gland  at  seat  oi 
inoculation  enlarged.    B.  pestis  numerous  in  all  organs  and  gland. 

1st  day:  "  CI  "  guinea-pig  inoculated  with  B.  pestis  from  spleen  of  guinea-pig  that  died  of  plague 
2nd    „    24  hours  later  injected  intraperitoneally  with  10  c.c.  of  antipesteux  serum  and  sediment. 
6th     „    Slightly  ruffled  coat. 
7th  Appears  vei'y  uneasy. 

8th  Spasmodic  breathing ;  discliai'ge  from  eyes. 

9th     ,,    Very  sick,  and  refuses  food. 
10th     „    Died,  9  days  after  inoculation. 

Post  mortem. — B.  pestis  plentiful  in  pus  at  seat  of  inoculation.    Lung,  liver,  and  spleen  contained 
numerous  B.  2Jestis. 

1st  day:  "-02  "  guinea-pig  inoculated  with  B.  pestis  from  spleen  of  guinea-pig  that  died  of  plague. 

2nd    ,,    24  hours  later  injected  intraperitoneally  with  10  c.c.  of  centrifugalised  serum  antipesteux. 

5th     „    Shows  symptoms  of  illness. 

6th     „    Coat  ruffled. 

7th     „    Takes  very  little  food. 

8th     „    Breathing  quickly. 

9th     „    Considerable  discharge  of  pus  from  seat  of  inoculation, 
10th     „    Very  ill,  and  refuses  food. 
11th  Died,  10  dajs  after  inoculation. 

Post  mortem. -  -Vn^i  irom  suppurating  gland  conta-ined  few  B.  pe-ff'is ;  spleen,  lung,  and  liver  con- 
tained  B-  ^^e-stis  in  lar^e  Dumb«re- 
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1st  day:  "  C3  "  guinea-pig  inoculated  with  B.  pestis  from  spleen  of  guinea-pig  that  had  died  of 
plague. 

2nd    „    24  hours  later  injected  intraperitoneally  with  the  sediment  from  lU  c.c.  ot  antipesteux 

serum. 
4th     „    Coat  ruffled. 
5th     „    Looking  sick. 
6th     „    Refusing  food;  still  very  ill. 

7th     „    Pus  from  site  of  inoculation  contained  numerous  B.  pestvs. 

8th     „    Still  looking  very  ill,  but  eating  better. 

9th     „    Slight  improvement. 
12th     ,,    Eating  well,  and  appears  more  lively. 
14th     „    Pus  from  suppurating  gland  contains  few  B.  pestix. 
16th     „    Considerable  improvement. 
20th     „    Pus  from  gland  contained  a  few  B.  pestis. 
24th     „    Pus  from  gland  still  contained  a  few  B.  pestn. 
30th     „    Inoculation  wound  completely  healed. 

1st  day:  "C4"  guinea-pig  (control)  inoculated  with  B.  pestis  from  guinea-pig  that  had  died  of 
plague. 

ord     „    Coat  ruffled ;  appears  sick. 

4th     „    Eyes  almost  closed,  white  discharge  in  the  corners ;  very  sick  ;  refuses  food. 
5th     „    Died,  4  days  after  inoculation. 
Post  mortem. — Enlarged  spotted  spleen.    Dark-coloured  liver.    Necrosis  of  both  lungs.  Congested 
uprivrenals.    B.  pestis  numerous  in  all  internal  organs  and  gland  at  seat  of  inoculation. 

1st  day:  "  Dl  "  guinea-pig  inoculated  with  B.  pestis  from  spleen  of  guinea-pig  that  had  died 
of  plague. 

3rd     „    48  hours  later,  injected  with  10  c.c.  antipesteux  serum  and  sediment. 
5th     „    Ruffled  coat  ;  breathing  rapidly. 
6th     „    Refuses  food;  looking  very  sick. 
7th     „    Died,  6  days  after  inoculation. 

Post  7nortem. — B.  pestis  numerous  in  all  internal  organs  and  in  the  gland. 
1st  day:  '■D2    guinea-pig  inoculated  with  B.  pestis. 

3rd     „    48  hours  later  injected  with  10  c.c.  centrifugalised  serum  antipesteux. 

5th     ,,    Looking  sick  ;  coat  ruffled. 

6th     „    Losing  condition. 

7th     „    Eats  veiy  little. 

8th     „    Gland  suppurating. 
1 2th  Still  very  sick. 

1 5th     ,.    Eating  a  little,  but  very  thin. 

16th     ,,    Still  eating,  very  sleeply-lookiug,  sliglit  discharge  around  the  eyes.    Pus  from  suppurat- 
ing gland  contained  B.  pe-^f  is. 
I7lh  Died,  16  days  aftei'  inoculation. 

Post  mortem. — Spleen  slightly  enlarged  and  dark.  Liver  very  much  congested.  Kidneys  slightly 
congested.  Lungs  both  slightly  congested,  left  one  having  large  hepatised  area.  Gland  in  groin  breaking 
down  with  quantity  of  pus.  B.  pesiis  numerous,  typical  and  involution  forms  in  the  lungs.  No  B.  pestis 
in  the  spleen,  liver,  and  kidneys.  Few  B.  pestis  and  numerous  cocci  and  other  bacteria  in  the  pus  from 
gland. 

1st  day:  '"03"  guinea-pig,  inoculated  with  B.  j)estis  from  spleen  of  guinea-pig  that  died  of 
plague. 

ord     „    48  hours  later,  injected  intraperitoneally  with  sediment  from  10  c.c.  serum  antipesteux, 
4th     „    Appears  sick  ;  coat  ruffled. 
5th     „    Spasmodic  breathing. 
7th     „    Eats  very  little  food ;  eyes  very  dull. 
8th     „    Losing  condition. 
lOtli     „    Very  sick. 

11th     ,,    Very  dull-looking,  and  refuses  food. 

14th  Still  very  sick  and  uneasy;  gland  suppurating  and  very  painful. 

16th     „    Dull  about  the  eyes,  slight  discharge;  quick  spasmodic  breathing. 
18tli     ,,    Considerable  improvement;  eating  well. 
19th     „    Pus  from  gland  still  contains  few  B.  pestis. 
20th     „    Very  lively. 

24th     „    Great  improvement ;  increasing  in  weight.    Gland  still  suppurating.    Very  few  B.  p)esti.s 

present. 
26th     „    Wound  closing. 

30th     ,,    Wound  coTnpletely  healed.    From  this  time  the  guinea-pig  rapidly  recovered. 
1st  day:  "  D4  "  guinea-pig  (control),  inoculated  with  B.  pestis  from  spleen  of  guinea-pig. 
3rd     „    Dull  look  about  the  eyes. 
4th    „    Refuses  food  ;  very  ill. 
5th     „    Died,  4  days  after  inoculation. 

Post  mortem. — Spleen  teeming  with  B.  pestis.    Few  B.  pestis  in  liver,  lungs  and  gland. 
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TABLE  B.— FURTHER  EXPERIMENTS  WITH  YERSIN'S  SERUM. 
"  A3 "  guinea-pig  injected  with  2  c.c.  Yersin's  serum  antipesteux  (serum  and  sediment),  and 
immediately  after  inoculated  with  B.  pestis  from  spleen  of  guinea-pig. 
"  B3  "  guinea-pig  (control)  inoculated  with  B.  pestis  only. 

Result. — "  A3  "  remained  apparently  well,  eating  its  food  regularly  until  the  7th  day ;  on  the  8th 
day  it  showed  signs  of  sickness;  much  worse  on  the  9th  day,  and  died  of  plague  on  the  10th  day. 
"  B3  "  (control)  died  of  plague  in  i\  days. 

Four  guinea-pigs,  "  A4,"  "  B4,"  "  C4,"  and  "  "  (control),  were  each  inoculated  in  the  right  groin 
with  B.  pestis  from  three-day-old  serum  culture  from  guinea-pig. 

24  hours  later  "  A4  "  was  injected  with  3  c.c.  of  Yersin's  serum  antipesteux  (serum  and  sediment). 

48  hours  later  "  B4  "  was  injected  with  ditto. 

72  hoiu's  later  "  C4  "  was  injected  with  ditto. 

Result. — "  A4  "  died  in  1 1^  days  after  inoculation. 

"  B4  "  died  in  11^  days  after  inoculation. 

''  C4  "  died  in  6^  days  after  inoculation. 

"  D4  "  (control)  died  in  3J  days  after  inoculation. 

In  these  experiments,  although  every  animal  inoculated  with  B.  pestis  died,  the  results  are  far 
froni  negative,  for  they  show  that  in  the  unprotected  guinea-pigs,  death  from  plague  took  place  in  the 
usual  time — viz.,  3|  to  4^-  days — while  in  those  that  received  even  the  small  dose  of  3  c.c.  of  serum 
symptoms  of  illness  were  not  manifest  until  the  6th  day,  and  death  did  not  take  place  until  after  the 
10th  day. 

Briefly  summarised,  the  results  show  that  Yersin's  serum  antipesteux — even  in  a  single  dose — 
possesses  remarkable  protective  and  still  greater  curative  properties.  In  those  cases  where,  after 
receiving  serum,  the  animals  actually  died  of  plague,  death  was  very  considerably  delayed — in  some 
instances  until  the  22nd  day — while  in  unprotected  animals  death  usually  followed  in  from  four  to  six 
days  after  inoculation. 

From  a  prophylactic  point  of  view,  each  of  the  guinea-pigs  injected  with  Yersin's  serum  or 
sediment,  and  twenty-four  hours  afterwards  inoculated  with  B.  pestis,  all  died  of  plague,  although  the 
disease  ran  a  very  long  course — in  one  instance  the  animal  did  not  die  until  22nd  day  after  inoculation. 

The  animals  inoculated  with  B.  pestis  and  simultaneously  injected  with  serum,  or  serum  and 
sediment,  recovered  from  an  attack  of  plague  after  the  22nd  day,  while  the  guinearpig  simultaneously 
inoculated  with  B.  pestis  and  the  sediment  of  10  c.c.  of  Yersin's  serum  died  of  plague  on  the  8th  day. 

The  two  most  interesting  and  satisfying  experiments  are  "  C3  "  and  "  D3,"  where  both  guinear 
pigs  v/ere  inoculated  with  virulent  plague  bacilli,  and  subsequently — 24  hours  in  one  case  and  48  hours 
in  the  other — injected  with  the  sediment  only  of  10  c.c.  of  Yersin's  serum  antipesteux.  Both  animals 
became  ill  from  the  effects  of  the  inoculation  of  plague  bacilli,  but  both  recovered  completely. 

The  following  series  of  experiments  were  made  with  samples  of  serum 
obtained  from  the  Lister  Institute  of  Preventive  Medicine,  London. 

In  each  case  when  an  animal  died  a  'post-mortem  examination  was  held. 
A  bacterioscopic  examination  of  preparations  from  the  blood,  spleen,  and  glands, 
and  inoculations  on  sterile  serum  media  were  also  carried  out.  Unless  otherwise 
stated,  each  experimental  guinea-pig  was  an  adult  one,  and,  at  the  time  of 
inoculation,  well  nourished  and  healthy,  weighing  approximately  850  grammes. 

The  inoculation  was  made  with  aseptic  precautions  subcutaneously  inside 
the  left  thigh  and  the  wound  closed  with  surgical  collodion;  while  the  serum  was 
injected  intraperiloneaily  with  a  sterilised  syringe.  In  each  case  a  control  animal 
was  inoculated,  the  animals  were  examined  daily,  and  their  condition  noted:— 

TABLE  C— EXPERIMENTS  MADE  TO  TEST  THE  PROTECTIVE  AND  CURATIVE  POWERS  OF 

LISTER  INSTITUTE  SERUM. 
SERIES  A. 

Simultaneous  Inoculation  with  B.  pkstis  and  Injection  op  Lister  Institute!  Serum. 

1.  Two  guinea-pigs  inoculated  with  B.  pestis  and  simultaneously  injected  with  10  c.c.  serum. 
Result :   Each  developed  a  suppurating  bubo,  became  gradually  sick,  and,  after  continually 

refusing  food  for  several  day&,  died  on  the  fourteenth  and  fifteenth  day  respectively  after  inoculation. 

2.  Two  guinea-pigs  were  inoculated  with  B.  jjestis  and  simultaneously  injected  with  25  c.c.  Lister 

serum. 

Result:  Both  became  very  ill,  developed  enlarged  glands,  which  suppurated.  One  died  on  the 
eighth  and  the  other  on  the  tenth  day  after  inoculation.    Control  guinea-pig  died  of  plague  in  four  days. 

SERIES  B, 
Serum  used  as  a  Protective. 

1.  Two  guinea-pigs  injected  with  15  c.c.  serum  and  twenty-four  hours  later  inoculated  with  B.  pestis. 
Result :    Both  became  very  sick  and  emaciated,  refusing  food  for  several  days,  and  developec/ 

suppurating  buboes.  One  died  of  plague  on  the  fourteenth  day  after  inoculation,  but  the  other,  a  much, 
smaller  animal,  weighing  530  grammes,  completely  recovered. 

2.  Two  guinea-pigs,  each  injected  with  20  c.c.  serum  and  twenty-four  hours  later  inoculated  with 
B.  pestis. 

Result :  Both  became  ill  with  suppurating  glands  and  very  weak.  One  died  on  the  twelfth  day 
and  the  other  on  the  twenty-third  day  after  inoculation.  Post-mortem  examination  showed  B.  pestis  in 
each  case.    Control  guinea-pig  died  of  plague  in  five  and  a-half  days. 
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SERIES  C. 
Serum  used  as  a  Curative. 

1.  Two  guinea-pigs  were  each,  inoculated  with  B.  pestis  and  twenty-four  hours  later  injected 
with  15  c.c.  serum. 

Result :  Both  developed  suppurating  buboes,  and  became  very  sick  and  emaciated.  One,  weighing 
470  grammes,  died  from  exhaustion  on  the  twenty-eighth  day  after  inoculation.  B.  pestis  were  found 
in  the  pus  from  the  gland,  but  no  organisms  were  detected  m  the  internal  organs.  The  other  guinea- 
pig,  weighing  440  grammes,  completely  recovered. 

2.  Two  guinea-pigs,  each  inoculated  with  B.  pestis  and  twenty-four  houi's  later  injected  with 
20  c.c.  serum. 

Result :  Both  became  very  sick  with  enlarged  glands.  One  died  on  the  fifth  day  and  the  other 
on  the  seventh  day  after  inoculation.  Post-mortem  examination  revealed  typical  lesions  and  B.  pestis 
in  each  case, 

Serum  as  a  Curative. 

1.  Two  guinea-pigs  were  inoculated  with  B.  pestis,  and  each  animal  was  then  injected  with  40  c.c. 
of  serum,  half  being  administered  on  the  first  day  and  the  remainder  on  the  second  day  after  inoculation. 

Result :  Both  developed  suppurating  glands  and  became  very  thin  and  weak.  One  died  on  the 
sixteenth  day,  pust-mortem  examination  revealing  only  a  very  few  plague  bacilli  in  the  spleen  and  liver. 
The  other,  which  weighed  450  grammes,  graduallj'  improved  in  condition  and  completely  recovered. 
The  ooDtrol  guinea  pig  died  of  plague  in  four  days. 

2.  One  guinea-pig  was  inoculated  with  sputum  from  case  of  pneumonic  plague,  between  the  second 
and  the  fourth  day,  after  60  c.c.  of  serum  was  injected. 

Result:  Became  very  ill,  refused  food,  developed  suppurating  gland,  and  died  on  the  thirteenth 
day.    The  post-mortem  examination  revealed  numerous  B.  pestis  in  the  spleen. 

SERIES  D. 

Experiments  with  Yersin  Serum  Antipbsteux  recently  received  from  Gladstone. 
(This  serum  was  more  than  two  years  old.) 

1.  One  guinea-pig  injected  with  20  c.c.  serum  and  twenty-four  hours  later  inoculated  with  B.  pestis. 
Result :   Became  very  ill  and  developed  suppurating  gland,  which  almost  healed.    The  animal 

became  very  emaciated,  eating  but  little  food,  and  died  from  exhaustion  on  the  twenty-first  day.  The 
post-mortem  examination  revealed  B.  pestis  in  the  pus,  but  no  organisms  were  found  in  the  internal  organs. 

2.  One  guinea-pig  inoculated  with  B.  pestis  and  twenty-four  hours  later  injected  with  20  c.c.  serum. 
Result :    Developed  enlarged  gland,  which  commenced  to  suppurate  on  the  sixth  day,  after  which 

the  animal  refused  food  and  became  very  thin  and  weak.  Died  on  the  twentieth  day.  Post-mortem 
examination  revealed  typical  lesions  of  plague  with  B.  pestis  numerous  in  all  internal  organs.  Control 
guinea-pigs  for  Series  D  died  of  plague  in  four  days. 


The  conclusions  arrived  at  from  these  experiments  are  as  follows : — 

Of  lifteen  guinea-pigs  inoculated  with  virulent  plague  bacilli  and  injected  before,  simultaneously, 
or  subsequently  with  varying  c^uantities  of  Lister  Institute  Anti-plague  Serum,  twelve  died  of  plague,  while 
three,  though  obviously  ill  from  that  disease  and  losing  fully  one-fourth  of  their  body  weight,  eventually 
completely  recovered,  regaining  their  normal  weight  and  active  condition  within  forty-five  days  of  the 
date  of  inoculation. 

Of  the  three  recovered  animals,  two  were  inoculated  with  plague  bacilli  first,  while  the  other  one 
received  serum  first.  ?]ach  of  these  three  animals  was  little  more  than  half  the  weight  of  those,  with  one 
exception,  that  died,  which  clearly  domonstrates  that  the  curative  and  protective  value  of  anti-plague 
serum  bears  a  very  close  relation  to  the  body  weight — i.e.,  while  a  small  animal  of  450  grammes  weight 
may  be  protected  or  cured  with  an  injection  of  15  c.c.  of  serum,  a  larger  animal,  weighing  from  800  to 
1,000  grammes,  will  reipiire  a  correspondingly  larger  quantity  of  serum  for  protective  or  curative 
treatment. 

The  exceptional  case  refeiTed  to  above  was  a  guinea-pig  weighing  only  470  grammes,  and,  although 
it  only  received  15  c.c.  of  serum  the  day  after  it  was  inoculated  with  B.  pestis,  it  survived  until  the  twenty- 
eighth  day ;  while  the  control,  a  large  guinea-pig  weighing  870  grammes,  died  of  plague  in  five  and  a-half 
days. 

One  guinea-pig,  which  was  inoculated  with  B.  pestis,  and,  on  the  following  day,  injected  with 
20  c.c.  of  se]'um,  died  on  the  fifth  day,  the  senmi  in  this  case  having  little  or  no  effect  whatever,  as  the 
animal  must  have  been  peculiarly  susceptiljle.  In  the  remaining  casea  which  ended  fatally  the  animals 
remained  alive  for  varying  periods,  ranging  from  the  second  to  the  fourth  week. 

With  reference  to  the  experiments  with  Yersin's  anti-plague  serum,  only  40  c.c.  was  available, 
therefore  only  two  guinea-pigs  were  operated  upon.  The  first  received  20  c.c.  seium,  and  on  the  following 
day  was  inoculated  with  B.  pestis.  It  died  from  exhaustion,  following  a  severe  attack  of  plague,  on  the 
twenty-first  day.  Tlie  other  was  inoculated  with  B.  pestis,  then  injected  with  20  c.c.  of  serum  on  the 
following  day.    It  died  of  plague  on  the  twentieth  day. 

The  results  of  these  two  experiments  show  that,  notwithstanding  its  age — for  it  was  considerably 
over  two  years  old — this  serum  still  possessed  some  immunising  and  curative  properties. 

The  four  control  guinearpigs  all  died  of  plague  within  five  and  a-half  days. 
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X.-PROTECTION. 

Mention  has  already  been  made  of  the  measures  undertaken  for  the 
prevention  of  epidemic  plague.  The  scheme  of  action  adopted  may  be  briefly 
outlined  as  follows : — 

1.  JNTotification  of  all  cases  of  plague,  and  of  persons  suspected  to  be 

suffering  from  plague. 

2.  Isolation  of  the  sick. 

3.  Supervision  of  contacts. 

4.  Cleansing  and  disinfection  of  premises. 

5.  Destruction  of  rats. 

6.  Protective  inoculation. 

7.  Fumigation  of  vessels. 

8.  Sanitary  measures. 

It  will  be  seen  that,  in  addition  to  the  ordinary  measures  of  isolation, 
segregation,  disinfection,  and  sanitary  improvement  taken  for  the  successful 
combating  of  epidemic  diseases  generally,  it  is  necessary,  in  the  case  of  plague, 
to  include  a  special  prophylaxis  in  view  of  the  recognised  and  particular  agents 
concerned  in  its  spread. 

First  among  measures  required  for  the  control  of  plague  is  prompt 
notification  of  every  recognised  case  of  pla,gue,  or  a,ny  illness  presenting  symptoms 
suggestive  of  the  disease.  In  order  to  ensure  that  plague  in  its  more  obscure 
manifestations  should  not  be  overlooked,  notification  of  all  cases  of  suspected 
plague  was  compulsory  on  the  part  of  the  medical  practitioner  attending  the 
case.  Directions  for  collecting  and  forwarding  suspected  material  for  bacterio- 
logical examination  were  issued  by  the  Department  to  all  the  local  authorities 
and  their  medical  officers  throughout  the  State.  In  the  case  of  persons  dying 
under  circumstances  pointing  to  plague  as  a  probable  cause  of  death,  a  post- 
mortem examination  of  the  body  was  made,  and  material  forwarded  to  the 
Government  Bacteriologist  for  investigation. 

International  and  interstate  notification  of  plague,  both  in  human  beings 
and  animals,  and  other  details,  were  furnished  regularly  in  the  Oflicial  Bulletin 
issued  each  w^eek  by  the  office. 

The  i-emoval  to  an  isolation  hospital  of  the  sick  was  insisted  upon,  not 
so  much  on  the  ground  of  public  safety  (for  the  epidemic  was  not  maintained 
either  by  direct  or  mediate  communication  of  the  sick  to  the  healthy)  but  as  a 
measure  chiefly  afi'ecting  the  welfare  of  the  patient  himself,  and  those  in  close 
association  with  him. 

The  early  removal  to  hospital  not  only  offered  the  patient  a  better  chance 
of  recovery,  so  far  as  skilled  nursing  and  constant  medical  attendance  were 
concerned,  but  it  also  allowed  of  the  invaded  dwelling  being  adequately  dealt 
with.  As  the  incidence  of  the  disease  was  on  place  and  not  on  person,  where  one 
person  contracted  plague  others  could  do  so  too.  As  plague  is  a  disease  common 
to  both  man  and  rats,  the  danger  is  not  eliminated  by  the  mere  removal  of  the 
patient,  if  infected  rats  are  still  allowed  to  remain  upon  the  infected  premises. 
Tlie  partial  evacuation  of  the  dwelling,  by  the  removal  of  the  patient  and  other 
persons  occupying  the  room  or  rooms,  facilitates  not  only  the  cleaning  and 
disinfecting  operations  necessary,  but  also  permits  a  closer  search  of  the  patient's 
immediate  surroundings  for  evidence  of  rat-infestation. 

The  segregation  of  contacts  in  bubonic  cases  of  plague  was  early  abandoned, 
a.nd  without  any  harmful  results.  By  the  term  "  contact "  is  meant  a  person  who 
had  been  exposed  to  the  same  source  of  infection  as  the  patient  ;  not  necessarily 
one  who  had  only  been  in  close  association  with  the  latter.  In  this  respect, 
persons  living  in  the  same  house  with  the  patient  may  or  may  not  be  "  contacts," 
if,  as  not  unfrequently  happened,  the  place  of  infection  was  proved  to  be  the 
place  of  business  and  not  the  place  of  residence.  Sometimes  it  was  one,  some- 
times it  was  the  other.  In  either  case  the  danger  attached  to  place  and  not  to 
person.  It  was  found  impracticable  to  place  restrictions  on  the  movements  of 
all  contacts  in  the  case  of  business  establishments,  hotels,  public  offices,  &c.  So 
far  as  the  contacts  of  bubonic  plague  only  were  concerned,  compulsory  segregation 
was  designedly  abandoned.    Where,  however,  patients  exhibited  symptoms  of 
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primary  or  secondary  plague  pneumonia,  infection  directly  from  person  to  person 
and  possibly  by  indirect  ways  from  infected  human  beings  to  rats  was  constantly 
borne  in  mind,  and  strict  isolation  of  both  patients  and  contacts  carried  out. 

Immediately  after  the  removal  of  the  patient  to  hospital,  disinfecting  and 
cleansing  operations  were  commenced.  As  a  rule,  not  only  the  room  lately 
occupied  by  the  patient  was  disinfected  but  on  occasion  the  whole  house  was 
operated  on.  A  house-to-house  search  for  the  discovery  of  rats  of  the  whole  block 
or  area  was  also  undertaken. 

In  very  few  instances  did  infection  recur  subsequent  to  the  disinfecting 
operations.  This  would  appear  to  indicate  that  either  the  infection  had  been 
eliminated  by  the  process  adopted,  or  that  it  was  merely  of  a  temporary  character. 

Where  premises  were  in  such  an  insanitary  condition  as  to  render  them 
incapable  of  effective  disinfection,  or  so  rat-infested  as  to  constitute  a  danger, 
they  were  condemned  as  unfit  for  human  habitation,  and  ordered  to  be  pulled 
down.  In  a  few  cases  they  were  destroyed  by  fire.  An  official  report  on  the 
sanitary  circumstances  of  the  area  was  made  by  a  trained  and  qualified  sanitary 
inspector. 

Efficient  disinfection  is  a  technical  operation  demanding  some  skill  and 
special  training  on  the  part  of  the  disiiif ector ;  and  so  far  as  the  metropolis  was 
concerned  the  disinfecting  operations  were  directly  supervised  by  a  trained 
inspector,  who  also  had  the  advantage  of  being  a  duly  qualified  chemist. 

A  variety  of  chemical  disinfectants  was  used.  In  addition  to  the  use  of  the 
ordinary  solutions  of  perchloride  of  mercury,  and  carbolic  acid  or  phenol,  formalin 
sprays  and  vapour,  and  the  burning  of  sulphur  cakes  vv^ere  measures  commonly 
adopted.  Sulphuric  and  carbolic  acids  were  used  for  soils  and  imperfect  floorings ; 
the  earth  beneath  the  floor  being  dug  up  to  the  depth  of  several  inches.  Fresh 
chlorinated  lime  in  powder  was  la.rgely  strewn  about  in  places  likely  to  be 
frequented  by  rats,  and  also  freely  used  for  flushing  drains,  traps,  gullies,  &c. 
Of  late,  a  number  of  comparatively  new  disinfectants  have  been  placed  on 
the  market.  Many  of  these  latter  preparations  are  claimed  to  be  most  powerful 
germicides,  insecticides,  and  parasiticides,  while  at  the  same  time  they  are  said  to 
be  least  poisonous  to  higher  animal  life.  Experiments  were  made  by  the  Govern- 
ment Bacteriologist  to  test  the  phenol  co-efficiency — that  is,  the  bactericidal  power 
of  a  disinfectant  in  comparison  with  that  of  phenol  or  carbolic  acid — of  such  disin- 
fectants as  Cyllin,  Ivreso,  Izal,  Keroi,  Lysoi,  Cooper's  fluid,  &c.,  &c.  With  regard 
to  the  efficiency  of  these  various  disinfecting  agencies  to  act  as  germicides  when 
brought  into  contact  with  morbid  secretions  or  excretions,  some  distinction  would 
appear  to  be  necessary  between  experiments  carried  out  with  pure  cultures  oi 
"  naked"  bacteria  grown  artificially  in  the  laboratory,  and  "  natural"  bacteria 
associated  with  organic  matter  existing  in  a  natural  medium. 

So  far  as  the  disinfection  of  plague-infected  premises  is  concerned,  there  can 
be  little  doubt  that  many  of  the  present-day  methods  of  house  disinfection  with 
perchloride  of  mercury,  formalin,  and  sulphur  are  practically  useless,  and  &  waste 
of  time,  material,  and  money.  In  view  of  the  fact  that  the  rat-flea  is  a  means  by 
which  plague  is  convej'ed  from  rat  to  rat  and  rat  to  man,  and  that  if  a  susceptible 
animal,  such  as  the  rat  or  the  guinea-pig,  be  placed  in  a  room  with  infectecl  fleas 
the  former  may  contract  plague,  it  is  manifest  that  chemical  disinfection  must  be 
supplemented  by  agencies  capable  of  acting  both  as  germicides  and  parasiticides. 
In  other  words,  the  host  or  vehicle  carrying  the  plague  germ  must  be  destroyed 
as  well  as  the  germ  itself. 

It  is  essential  that  spaces  above  the  ceilings,  between  walls,  and  beneath 
floors  be  thoroughly  searched  for  rats  or  their  dead  carcases,  and  that  all  cracks 
and  crannies  likely  to  harbour  fleas  come  within  the  influence  of  the  parasiticide 
used. 

For  reaching  un-get-at-able  places,  and  for  spraying  walls,  fabrics,  &c.,  we 
have  found  the  "Tyree  Automatic  Spray"  very  effective.  It  is  simple  in  construc- 
tion, portable,  and  easy  to  work.  The  sprayer  is  worked  automatically  by  a  small 
charge  of  carbide  of  calcium  which  generates  gas  to  eject  the  solution.  For  the 
fumigation  of  the  holds  of  vessels  nothing  was  found  better  than  sulphur  fumes. 
For  the  process  to  have  a  full  measure  of  success  it  is  necessary,  however,  to 
fumigate  the  hold  before  the  cargo  is  put  in.  For  the  past  six  years  an  attempt 
has  been  made  to  prevent  the  access  of  shore  rats  to  the  ship,  or  ship  rats  to  the 
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shore,  by  a  systematic  fumigation  of  coastal  vessels  with  sulphur  before  loading 
or  after  the  discharge  of  cargo.  Under  interstate  agreement  all  coastal  vessels, 
coming  from  or  touching  at  an  infected  port,  are  required  to  produce  a  certificate 
to  the  effect  that  fumigation  has  been  carried  out  at  the  port  of  departure,  and 
at  the  ultimate  port  touched  on  the  voyage. 

From  1st  March,  1901,  to  30th  June,  1907,  228  oversea  and  715  coastal 
vessels  were  fumigated  at  the  port  of  Brisbane. 

From  1st  September  to  30th  June,  1907,  1,219  berthing-off  certificates  were 
also  issued  from  Brisbane.  "  The  Clayton  Disinfecting  Machine"  has  been  much 
advocated  for  the  fumigation  of  vessels,  and  from  the  limited  experience  we  have 
had  of  testing  the  apparatus  it  v\^ould  appear  to  have  decided  advantages  over 
other  methods.  It  consists  of  a  combustion  chamber  for  generating  sulphur 
dioxide  gas  (dry),  a  cooJing  chamber,  and  a  blower  or  fan  to  force  the  gas  into  the 
ship's  hold.  It  combines  efficiency  with  simplicity,  and  safety  with  economy. 
It  is  claimed  that  the  machine  disijifects  and  fumigates  cargo  without  damage 
to  the  latter,  and  that  it  also  exterminates  all  vermin  and  insect  life  aboard. 

Of  all  the  measures  taken  to  control  or  prevent  the  spread  of  plague,  the 
destruction  of  ra.ts  is  the  most  essential,  and,  in  many  respects,  the  most  difficult 
matter.  The  imperfections  of  the  usual  means  hitherto  employed,  by  trapping 
and  baiting,  have  been  fully  recognised ;  and  while  statistical  proof  is  forthcoming 
to  show  that  large  numbers  of  rats  in  a  town  have  been  destroyed  and  collected 
in  any  one  year,  it  is  still  highly  improbable  that  any  one  method  of  rat  destruction 
has  been  attended  with  a  marked  diminution  in  the  number  of  members  of  the 
rat  tribe  as  a  whole. 

It  may  be  said,  however,  that  of  ail  single  prophylactic  measures  adopted  for 
the  suppression  of  plague  the  destruction  of  rats  has  been  the  one  most  uniformly 
successful.  While  it  is  extremely  difficult,  if  not  impracticable,  to  estimate  the 
actual  effect  on  the  rat  population  produced  by  the  procedure  adopted,  owing 
to  the  extraordinary  fecundity  of  the  rat  and  the  difficulties  attendant  on  the 
collection  of  all  rats  killed,  it  would  be  idle  to  suppose  that  the  killing  of  rats 
and  tJie  investiga.tion  into  the  relation  of  dead  infected  rats  have  not  been  the 
most  important  of  all  factors  in  the  so-called  "  stamping  out"  process  of  plague. 

The  dictum,  "No  Rats,  No  Plague!"  would,  indeed,  supply  a  remedy  as 
well  as  a  warning,  if  the  former  could  only  be  demonstrated  on  a  scale  approaching 
the  method  employed  by  the  Pied  Piper  of  ITameJin.  Recognising  the  important 
part  played  by  rats  in  the  spread  of  plague,  the  Department  has  never  relaxed 
the  regular  and  systematic  measures  adopted  both  for  the  extermination  of  rats 
on  shore  and  the  precautions  against  their  importation  by  ships.  A  trustworthy 
corps  of  twelve  men  (increased  to  twenty  or  fifty  as  circumstances  demanded) 
under  a  competent  inspector,  v^^as  employed  year  after  yea.r,  and  every  day  of  the 
year,  whether  plague  prevailed  or  not,  in  Brisbane,  in  laying  poisoned  baits, 
trapping,  digging  out  burrows,  destroying  nests,  and  breaking  up  the  haunts  of 
rats.  Rat-catchers  were  also  maintained,  at  the  expense  of  the  Government,  in 
every  port  and  important  centre  throughout  the  State  all  the  year  round. 

Various  chemical  substances,  such  as  phosphorus  mixed  with  glucose, 
golden  syrup,  arrowroot,  flour,  &c.,  arsenic  dissolved  in  alkaline  broth,  strychnine 
and  arsenic  pastes,  &c.,  spread  on  small  cubes  of  bread,  or  made  up  into 
little  sandwiches  flavoured  v/ith  aniseed  or  oil  of  rhodium,  were  used  for 
baits.  The  best  results  were  obtained  with  the  phosphorus  bait.  A  smoke  powder, 
consisting  of  arsenic  1  part,  and  sulphur  sublimated  2  parts,  used  in  an  apparatus 
known  as  "  The  Universal  Ant-kilier,"  was  especially  effective  when  dealing  with 
burrows  or  rubble-stone  walls  harbouring  rats. 

Attention  has  been  given  during  the  past  few  years  to  the  destruction  of 
rats  by  a  virus,  which  latter  is  supposed  to  set  up  a  virulent  disease  in  the  animais 
and  quicklv  kill  them.  SeveraJ  such  bacteriological  preparations  are  now  on  the 
market.  The  material  consists  of  a  nutrient  medium  (culture)  containing  the 
organisms.  The  ]3reparation  is  said  to  have  a  fatal  effect  on  rats,  whilst  being 
harmJess  to  hum_an  beincfs  and  domestic  animals.  In  order  to  test  the  value  of  the 
method  the  Department  obtained  suDplies  of  the  following  preparations: — 
"  Danysz"  Rat  Virus,  "  Taroche"  Rat  Virus,  "  Pasteur  Vaccine  Company's  Virus," 
"  Azoa,"  and  "  Ratin."  In  each  instance  the  snmples  had  lost  in  virulencv,  possiblv 
due  to  a  deterioration  of  the  virus  in  course  of  transit  from  the  laboratories  abroad. 
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Only  the  "  Danysz  Virus"  and  the  preparation  "  Azoa"  were  employed  by  us 
for  rat-destruction  to  any  extent.  Expernnents  were  commenced  with  a  culture  of 
the  Danysz  bacillus  received  from  Pans  on  4th  May,  19u5.  From  that  date  up  to 
the  present  time  the  organisms  have  been  kept  up  to  a  high  state  of  virulence  by 
passing  them  through  the  bodies  of  rats  and  mice  by  feeding  and  inoculation 
methods. 

From  1st  January  to  30th  June,  1907,  the  metropolitan  area  was  systemati- 
cally baited  with  the  Danysz  virus  in  conjunction  with  the  phosphorus  baits.  The 
"  Danysz"  bait  was  always  used  on  the  day  of  preparation,  and  the  area  baited  twice 
a  week.  Some  15, GOO  of  these  baits  were  laid  during  the  above  period;  and  of  the 
rats  collected  in  the  ordinary  way  by  the  rat  gang  and  forwarded  for  bacterio- 
logical examination  125  rats  were  found  to  have  died  from  the  effects  of  the  Danysz 
virus.  The  result  is  not  striking  in  view  of  the  number  of  baits  used  and  the 
extensive  area,  operated  on,  but  it  is  impossible  to  say  what  the  actual  results  were 
in  the  open.  Good  results  were  reported  from  some  of  the  Northern  towns,  where 
quantities  of  the  virus  had  been  supplied  for  treating  large  areas  and  the  cane- 
fields.  Ill  many  places  a  general  exodus  of  rats  was  noticed  from  localities.  Some 
seventy-six  separate  laboratory  experiments  were  conducted  with  rats  and  mice  (see 
Appendix  A),  the  results  of  which  experiments  suggest  that  when  the  Danysz  rat 
virus  is  constantly  maintained  at  a  high  state  of  viruleiicy  the  preparation  possesses 
a  great  advantage  over  ordinary  vermin  killers.  A  properly  prepared  virus  of  a 
fresh  and  exalted  nature  should  prove  to  be  more  effectual  as  a  rat-destroyer  in 
the  future  than  it  has  appeared  in  the  past.  Every  possible  effort  has  been  made  by 
us  to  cope  with  the  rat  nuisance,  and  if  the  results  liave  not  always  been  commen- 
surate with  the  expense  a.nd  labour  incurred  bv  the  Department  it  must,  we  think, 
be  recognised  that,  considering  the  nature  of  the  problem,  of  which  no  satisfactory 
solution  has  ^^et  been  found,  to  be  dealt  with,  much  has  been  done  to  lessen  the 
danger  from  infected  rats  with  the  funds  and  staff  available  for  the  execution  of 
this  important  measure  of  protection, 


APPENDIX  A. 

REPORT  BY  THE  GOVERNMENT  BACTERIOLOfiTST  (Mn.  C.  J.  POUND)  ON  THE 

DESTRUCTION  OE  RATS  BY  A  VIRUS. 

(I.)  REPORT  ON  SOME  OBSERVATIONS  BEARING  ON  THE  EFEICACY  OF  THE  DANYSZ'  BACILLUS 
AS  AN  AGENT  FOR  DESTROYING  RATS  AND  MICE. 

Experiments  were  commenced  with  a  cultm-e  of  Danysz  bacillus  received  from  Paris  on  4tli  May, 
1905.  From  that  date  up  to  the  present  the  organisms  have  been  kept  up  to  a  high  state  of  virulence 
by  passing  them  through  the  bodies  of  rats  and  mice;  in  some  instances  by  feeding,  and,  in  others,  by 
subcutaneous  or  intraperitoneal  inoculation.  Altogether,  there  were  conducted  76  separate  experiments, 
for  which  .39  mice  and  98  rats  were  eniployed.  Some  of  the  animals  were  inoculated  or  fed  with  a 
pure  culture  of  the  bacillus,  while  others  were  treated  with  blood  containing  the  bacillus  from  an 
animal  recently  dead  of  the  disease. 

The  subcutaneous  inoculations  were  carried  out  by  making  an  incision  in  the  groin,  after 
sterilising  the  skin  and  introducing  the  infective  material  into  the  loose  tissue  by  means  of  a  platinum 
loop ,  while  the  intraperitoneal  injection  was  affected  by  means  of  a  hypordermic  syringe.  In  each 
case  the  wound  was  sealed  by  means  of  coUodium. 

In  the  majority  of  the  feeding  experiments  young,  virulent  broth  cultures  were  used.  In  some 
instances  the  broth  was  poured  on  to  small  cubes  of  bread,  while  in  others  the  broth  culture  was 
thoroughly  mixed  with  coarse  oatmeal  and  then  desiccated  in  a  dry  oven. 

Feeding  Experiments  with  Eots. — Of  60  rats  fed  with  Danysz  bacillus,  11  remained  unaffected, 
while  49  died,  in  4.5  of  which  the  bacillus  was  detected  and  recovered  by  culture  tests. 

The  shortest  and  longest  periods  in  which  death  took  place  after  feeding,  and  where  the  results 
were  of  a  positive  nature,  were  2  days  and  27  days  respectively. 

Of  the  four  rats  which  died  and  no  l)acilli  were  detected,  the  deaths  took  place  as  follows: — One 
the  second  day,  two  on  the  third  day,  and  one  on  the  twenty-ninth  day  after  feeding. 

Inoculation  Experiments  ii'ifh  Rats. — Of  32  rats  inoculated  suhcutaneously  with  Danysz  bacillus 
2  remained  alive  unaffected  and  30  died,  in  27  of  which  the  characteristic  bacillus  and  post-mortem 
appearances  were  present,  and  the  bacillus  recovered  by  culture  tests. 

The  shortest  and  longest  periods,  when  death  took  place  with  positive  results,  were  24  hours  and 
29  days  respectively. 

Of  the  three  rats  which  died  and  no  bacilli  were  found,  one  died  on  the  second  da_y,  one  on  the 
eighth  day,  and  one  on  the  twentieth  day. 

Six  rats  were  injected  iniraperitoneally  with  tlie  bacillus.  The  shortest  and  longest  periods  in 
which  fatality  took  place  was  24  hours  and  6  days  respectively.  Post-inortem^  appearances  were  typical, 
and  the  bacillus  detected  microscopically  and  recovered  by  culture  tests, 
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Feeding  Experiments  with  Mice. — Of  9  mice  fed  with  the  bacillus,  3  remained  alive,  while  6  died, 
with  the  usual  ■po^t-mortem  appearances.    The  bacillus  was  recovered  by  culture  tests. 

The  shortest  and  longest  periods  in  which  death  took  place  were  2  days  and  12  days  respectively. 

Inoculation  Experiments  with  Mice. — Of  29  inoculated  siibcutaneously  all  died  with  the  usual  post- 
morteni  appearances.  The  bacillus  was  recovered  by  culture  tests.  The  shortest  and  longest  periods  to  the 
time  of  death  were  24  hours  and  13  days  respectively. 

Of  two  mice  injected  iniraperitoneally  with  the  bacillus,  one  died  in  24  hours  and  the  other 
in  5  days,  both  with  pronounced  post-mortem,  appearances.  In  each  case  the  bacillus  wa.s  recovered  by 
culture  tests. 

For  the  cultures  of  the  organisms  a  flask  of  strong  broth  is  diluted  with  water,  so  as  to  charge 
four  similar  ones  with  600  c.o.  each.  These  are  then  sterilised  in  the  autoclave,  and,  when  cool, 
inoculated  with  a  platinum  needle  loopful  of  a  first  or  second  generation  agar  culture ;  or,  pi'eferably, 
with  spleen  blood  from  an  animal  just  dead  of  the  disease. 

The  organisms,  although  they  increase  very  slowly  in  the  blood  and  tissues  of  the  diseased  rats, 
grow  with  niarvellous  rapidity  in  this  artificial  culture  media. 

After  sixteen  hours  at  37  degrees  C.  the  inoculated  broth  has  a  decided  milky  turbidity,  when, 
by  adding  it  to  small  pieces  of  bread,  mi.xing  it  with  pollard  alone,  or  with  dried  minoe  meat,  it  is  ready 
for  use  as  baits.  Recently,  however,  considerable  success  has  been  obtained  experimentally  by  thoroughly 
mixing  600  c.c.  of  broth  culture  to  2  lb.  of  coarse  oatmeal,  and,  after  spreading  it  out  in  a  thin  layer, 
about  |-inch  tliick,  on  a  large  photographic  dish,  which  is  then  placed  in  a  drying  oven  or  an  incubator, 
kept  at  35  degrees  C.  for  about  12  hours,  when  the  moisture  will  have  evaporated,  leaving  the  oatmeal 
plus  the  bacilli  in  a  fairly  desiccated  state. 

The  bacilli  in  this  dried  condition  retain  their  vitality  and  virulence  with  certainty  for  four  weeks, 
and,  in  some  instances,  longer.  Not  only  do  rats  and  mice  take  this  form  of  bait  readily,  but  it  has  a 
decided  advantage  over  the  other  forms  of  baits,  inasmuch  that  it  is  not  so  quickly  destroyed  through 
contamination  with  adventitious  bacteria  and  mould  fungi  as  most  baits  would  be. 

Its  distribution  can  be  effected  as  with  baits,  l>j^  scattering  the  prepared  oatuieal  around  the  place 
inhabited  by  rats. 

The  results  of  the  foregoing  observations  and  experiments  suggest  that,  when  Danysz  rat  virus  is 
properly  prepared,  and  the  virulence  maintained,  it  should  have  a  prominent  place  among  the  many 
methods  wTiich  are  at  present  being  employed  for  rat  destruction. 

(II.)  REPORT  ON  VIRUS  "AZOA." 
From  these  experiments  it  will  be  seen  that  mice  are  more  susceptible  to  the  effects  of  both 
inoculating  and  feeding  with  azoa. 

Of  three  mice  inoculated  all  died  of  the  disease. 

Of  six  mice  fed  with  azoa,  approximately  six  weeks  eld,  all  died  of  the  disease. 

Of  four  mice  fed  with  azoa  which  was  over  two  months  old  none  died. 

Of  five  rats  inoculated  three  died  of  the  disease. 

Of  eleven  rats  fed  with  azoa  only  one  died  of  the  disease. 

In  connection  with  these  observations,  attention  must  be  directed  to  the  fact  that  for  several 
months  considerable  quantities  of  Danysz  rat  bacilli  had  been  freely  spread  in  and  around  Brisbane. 
Therefore,  it  is  quite  possible  that  some  of  the  rats  that  are  caught  for  the  purposes  of  experiment  may 
possibly  have  acquired  immunity. 

Experiments  with  Mice. 
Two  mice  injected  intraperitoneally.    Result:  Both  died  in  48  hours.    Post  mortem  positive. 
Mouse   injected  intraperitoneally  with  azoa  over  three  months  old.    Result:  Died  in  24  hours. 
Post  mortem  positive. 

Two  mice  fed  on  azoa.  Result :  One  died  in  six  days  and  the  other  in  twelve  days.  Post 
mortem  positive. 

Two  mice  fed  on  azoa.  Result :  One  died  in  eleven  days  and  the  other  in  twelve  days.  Post  mortem 
positive. 

Two  mice  fed  with  azoa.    Result:  Both  died  within  ten  days.    Post  mortem  positive. 
Two  mice  fed  with  azoa  tvvo  months  old.    Result :  Both  remained  alive. 
Two  mice  fed  on  azoa  three  months  old.    Result :  Both  remained  alive. 

Experiments  with  Rats. 
Two  rats  inoculated  in  the  groin  with  azoa.    Result :  One  died  in  eight  days  and  the  other  in 
fifteen  days.    Post  mortem  positive. 

Two  rats  injected  intraperitoneally  with  azoa.    Result :  Remained  alive. 

Young  rat  inoculated.    Result :  Died  in  four  days.    Post  mortetn  positive. 

Rat  fed  on  azoa.    Result :  Died  in  fourteen  days.    Post  mortem  positive. 

Six  rats  fed  on  azoa  remained  alive.    Ten  days  later  refed.    Result:  Remained  alive. 

Two  rats  fed  on  azoa.    Result :  Remained  alive. 

One  rat  fed  on  a  mouse  recently  dead  of  the  disease.    Result:  Remained  alive. 

Rat  fed  on  a  mouse  that  had  just  died  of  the  disease  through  inoculation.    Result :  Remained  alive. 

III.)  A  FURTHER  REPORT  ON  THE  RAT  VIRUS  "AZOA." 

On  the  3rd  April  last  I  received,  per  the  Cotnmissionpr  of  Public  Health,  a  sample  of  "  Azoa," 
with  in'^tructions.    Reports  were  made  on  the  23rd  April  and  16th  July  last. 

During  Jul}^  I  received  a  second  sample  with  a  further  request  for  a  report  on  same. 

This  rat  virus  was  found  to  be  composed  of  coarse  oatmeal  mixed  with  a  broth  culture  of  the 
bacillus  typhi  murium. 
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Inoculolion  Experinimfs  icith  First  Sample  deceived. 

1.  Two  rats  inoculated  in  the  groin     One  died  in  8  days  and  tlie  otiier  in  15  days.  Posl-mortem 
positive. 

2.  One  young  rat  inoculated  subcutaneously.    Died  in  4  days.    Posf-moi'fevi  positive. 

3.  Five  rats  inoculated  in  the  groin.    Three  d'ed  of  the  disease  and  2  remained  alive. 

4.  Two  rats  injecteil  intraperitoneally.    Both  remaine  1  alive. 

5.  Two  mice  inoculated  subcutaiieout^ly.    Died  in  24  and  48  hour.9  respectively.  Post-mortem 
positive. 

6.  Three  ra'ce  inoculated  at  the  root  of  tails.    All  died  of  the  disease. 

7.  Two  adult  mice  injecteil  intraperitoneally.    Both  died  of  the  di  ease  within  48  hours, 

8.  Young  mouse  injected  iutraperitoneally.    Died  of  disease  in  24  hours. 

Feeding  Experimen  ts — 

9.  Of  11  rats  fed  only  I  died  of  the  disease. 

10.  Kat  fed  died  of  disease  in  14  days. 

11.  Si.x  rats  fed.   All  remained  alive.  Eefed  10  days  later  without  producing  any  noticeable  effect. 

12.  Two  rats  fed  on  2  mice  that  had  just  died  of  the  disease  remained  alive. 


Inoculation  Experiments  with  Second.  Snmple,  received.  Juhj. 

18.  Five  rats  inoculated  in  the  groin.    Three  died  of  the  disease,  while  2  remained  alive. 

14.  Six  rats  injected  intraperitoneally.    .Five  died  of  ihc  disease  and  1  remained  alive. 

15.  Twenty-five  rats  fed  in  11  separate  lots.  Fourteen  died  of  the  disease  and  11  remained 
unaffected. 

In  view  of  the  fact  that  for  over  two  years  Dany.-'z'  liat  Virus  has  been  spread  systematically 
among  the  rat  population  of  Bnsbine,  it  is  only  reasonable  to  suppose  that  some  of  the  rats,  which  were 
caught  in  various  parts  of  the  city,  had  r'^covered  from  the  disease  and  were,  therefore,  immune  to  the 
"  Azoa."  However,  these  exper  iments  demonstrate  that  the  sample  received  in  April  was  not  up  to  the 
proper  standard,  while  the  July  sample  mast  be  considered  reliable  and  efficacious,  as  it  killed  5(5  per 
cent,  of  the  rats  that  weie  specially  fed  with  it. 
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APPENDIX  B. 

Office  -of  the  Central  Board  of  Health, 

Brisbane,  28th  January,  1901. 

PLAGUE  MEMORANDA. 
TO  ALL  THE  LOCAL  AUTHORITIES  IN  THE  STATE  OF  QUEENSLAND. 

ME^NIORANDUM  V/ITH  RESPECT  TO  PLAGUE. 

Sir, — In  view  of  the  possibility  of  cases  of  plague  occurring  again  in  Queensland,  it  is  thought 
desiralile  to  issue  to  the  several  Sanitary  Authorities  throughout  the  State  of  Queensland  copies  of 
inemoranda,  containing  suggestions  which  may  be  of  assistance  to  Local  Authorities  and  their  officers  in 
guarding  against  the  plague.    Copies  of  these  documents  are  enclosed. 

Will  you  allow  me  to-  bring  under  your  consideration  the  advantage  which  will  result  at  the 
present  juncture  to  the  Sanitaiy  Administration  of  having  the  active  co-operation  of  the  Local  Authorities 
in  the  following  directions  : — 

1.  A^lienever  there  is  pievalence  or-  threatening  of  plague,  or  anj^  othei'  epidemic  disease,  it  is  of 
more  than  common  importance  that  the  statutory  powers  conferred  upon  Local  Authorities  under  "  The 
Health  Act,  1900,"  for  the  protection  of  the  public  health,  should  be  well  exercised  by  the  Authorities 
acting  with  the  advice  of  their  Medical  Officers  of  Health. 

2,  The  sj'stem  to  be  adopted  for  dealing  with  Plague  should  be  thoroughly  organised  beforehand 
and  the  Authorities  prepared  for  any  re-invasion  of  the  disease  into  their  districts. 

?■>.  A  continuation  of  measui'es  for  some  period  after  the  last  case  or  cases  have  occurred  is  veiy 
essential  to  success  in  eradicating  the  diease. 

V  4:.  It  is  always  to-  be  desired  that  the  people  should  as  far  as  possible  know  the  real  precautions 

they  can  take  against  the  disease,  what  vigilance  is  needed  with  regard  to-  its  early  symptoms,  an^l  what 
(if  any)  special  arrangements  have  be-en  made  for*  giving  medical  assistance  within  the  district. 

5.  Proper  precautions  are  equall}"-  necessary  for  all  classes  of  society,  but  it  is  chiefly  with  regard 
to  the  poorer  population  and  dirtier  quarters  of  the  town  that  the  Sanitary  Authorities  should  exercise 
vigilance  and  tender  information  and  advice. 

6.  The  greatest  safeguard  is  scrupulous  cleanliness.  The  provisions  of  "  The  Health  Act,  1900," 
dealing  with  Scavenging  and  Cleansing,  section  65,  should  be  discreetly  but  firmly  enforced  by  the  Local 
Authority  and  its  officers.  The  scavenging  of  the  district,  the  cleanliness  of  the  surface  of  the  ground, 
and  the  state  of  receptacles  for  excrement  and  gai'bage  should  receive  active  attention. 

7.  All  conditions  encouraging  or  facilitating  the  existence  of  rats,  bugs,  and  fleas  should  be 
•guarded  against  by  every  means  within  the  power  of  the  individual. 

8.  The  powers  which  Local  Authorities  have  toi  make  By-laws  with  respect  to  lime-washing, 
cleansing,  or  purifying  of  uncleanly  premises  shoiuld  be  pressed  with  all  practicable  despatch. 

9.  Plague  is  a  dirt  disease,  and  the  best  defence  of  a  town  against  the  disease  is  abundant  sunlight 
and  fresh  air.  Where  these  are  plentiful  and  cleanliness  rules,  experience  shows  that  plague  does  not 
find  a  suitable  soil  for  an  epidemic  spi'ead. 

10.  In  cases  where  the  Local  Authority  has  i-eason  to-  suspect  danger,  house  to  house  visitation  by 
discreet  and  competent  persons  may  be  of  the  utmost  service,  both  in  quieting  unreasonable  alarm  and 
in  leading  or  assisting  the  less  educated  to  do  what  is  needful  for  safety  ;  as  well  as  in  the  discovery  of 
unreported  or  suspicious  cases  of  illness. 

11.  The  extent  of  the  coast  line  of  Queensland,  and  the  facilities  for  call  at  her  numerous  ports 
of  oversea  vessels,  exjjoses  the  State  to-  a  more  than  usual  risk  of  infection  from  the  outside. 

12.  '"  It  is  to  be  remembered,  however,  that  in  proportion  as  a.  district  is  habitually  well  cared 
for  by  its  Local  Authority,  the  more  formidable  emergencies  of  epidemic  disease  are  not.  likely  to  arise 
in  it." 

13.  For  the  pui'pose  of  such  information  as  is  contained  in  this  document  and  in  the  enclosed 
memoranda  to  Medical  Offi-cers  of  Health,  printed  handbills  or  placards  may  be  usefully  employed. 

14.  The  measures  suggested  in  the  present  memorandum  are  of  an  extemporaneous  kind,  and 
although  Local  Authorities  should  be  on  their  guard  against  plague,  it  is  not  intended  to  suggest  that 
there  exists  any  cause  for  alarm  at  the  present  time. 

I  have  the  honour  to  be. 

Your  obedient  servant, 

B.  BURNETT  HAM,  Commissioner  of  Public  Health. 

The  Clerk  to  the  Local  Authority. 


APPENDIX  C. 

'-  Office  of  the  Central  Board  of  Health, 

Brisbane,  28th  January,  1901. 

PLAGUE  MEMORANDA. 

TO  ALL  MEDICAL  OFFICERS  OF  HEALTH  OF  THE  LOCAL  AUTHORITIES. 

Plague  having  for  the  space  of  40  days  receded  from  Queensland,  a  not  unnatural,  and  to  a 
great  extent  desirable,  degree  of  apprehensiveness  still  exists  regarding  its  reappearance  in  our  State. 
The  Medical  Officers  of  the  Local  Authorities  of  Queensland  will  therefore  need  to  be  on  \h&  alert  to 
detect  the  presence  of  this  disease  in  their  districts. 
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Though  there  does  not  exist  any  cause  for  alarm  at  the  present  juncture,  the  organisation  for 
defence,  however,  requires  to  be  placed  on  as  complete  and  in  as  efficient  a.  state  of  pieparedness  as  is 
possible.  In  the  event  of  plague  being  detected  in  any  district,  the  measures  to  be  taken  to  prevent  its 
spread  have  been  set  out  in  the  Regulations  of  the  Central  Board  of  Healtli,  published  in  the  Government 
Gazette  of  Saturday,  19th  May,  1900.  First  among  measures  requisite  for  control  of  plague  is  prompt 
information  to  the  Local  Authority  of  all  cases  of  the  disease  occurring  in  their  district. 

Under  Section  \?A,  sub-section  1  (6)  of  "  The  Ile^aUh  Act,  1900"  — 

(1)  "  Every  medical  practitioner  attending  on  or  called  in  to  visit  the  patient  shall  forthwith, 
on  becoming  aware  that  the  imtient  is  affected  with  any  infectious  disease,  or  in  the  case 
of  death  from  phthisis,  within  forty-eight  hours  thereafter,  send  to  the  Local  Authority 
a  certificate  stating  the  name  of  the  patient,  the  situation  of  the  house,  and  the  infectious 
disease  with  which,  in  the  opinion  of  such  medical  practitioner,  the  patient  is  affected, 
or  the  fact  of  such  death,  as  the  case  may  be,  and  the  Clerk  of  the  Local  Authority  shall 
forthwith  report  the  I'eceipt  of  every  such  certificate  to  the  Commissioner." 

With  a  view  to  eliminate  all  conditions  favourable  to  the  existence  or  propagation  of  the  disease 
indirect  measures,  such  as  the  cleansing  of  dirty  quarters  of  the  town,  are  provided  under  Section  122, 
sub-sections  1,  2,  3,  4  of  -'The  Health  Act,  1900"— 

(1)  When  a  Local  Authority  is  satisfied  on  the  report  of  its  medical  officer  of  health,  or  of 

any  medical  practitioner,  that  the  cleansing  and  disinfecting  of  any  house  or  any  part 
thereof,  in  the  area,  or'  of  any  articles  therein  likely  to  retain  infection  or  contagion, 
would  tend  to  prevent  or  check  infectious  disease,  the  Local  Authority  shall  give  notice 
to  the  owner  or  occupier  of  sucli  house  or  part  thereof,  requiring  him  to  cleanse  and 
disinfect  such  house  or  part  thereof  and  articles  within  the  time  specified  in  such  notice 
to  the  satisfaction  of  the  medical  officer  of  health. 

(2)  If  the  person  to  whom  notice  is  so  given  fails  to  comply  therewith,  he  shall  be  liable  to  a 

daily  penalty  not  exceeding  ten  shillings ;  and  the  Local  Authority  shall  cause  such  house 
or  part  thereof  and  articles  to  be  cleansed  and  disinfected,  and  may  recover  the 
expenses  incurred  by  it  in  so  doing  from  the  owner  or  occupier  in  default. 

(;')  When  the  owner  oi'  occupier  of  any  such  house  or  part  tlrereof  is  fro-m  poverty  or  otherwise 
unable,  in  the  opinion  of  the  Local  Authority,  effectually  to  carry  out  the  requirements 
of  this  section,  the  Local  Authority  may  cleanse  or  disinfect  such  house  or  part  thereof 
or  articles,  and  itself  defray  the  expenses  of  so  doing. 

(4)  The  Local  Authority  shall  enforce  the  provisions  of  this  section  in  every  case  in  which 
death  from  the  disease  known  as  phthisis  is  reported  to  it. 

L  Wlien  plague  threatens,  the  recognition  of  the  first  case  is  of  paramount  importance,  for  the 

histoiy  of  epidemics  teaches  over  and  over  again  that  a  single  case  has  contaminated  a  hitherto  clean 
country.  In  times  outside  those  of  an  epidemic,  plague  diagnosis  is,  more  or  less,  a  matter  of  probability, 
and  the  disease  has  not  unfrequently  been  mistaken  for  'typhus  or  typhoid  fevers,  pneumonia,  or  acute 
lilood  poisoning.  Plague  in  these  forms  is  always  grave  ;  not  only  because  the  "  i:)neumonic  "  form  is 
highlj^  infectious  to  other  persons,  but  for  the  reason  that  the  milder  varieties — e.g.,  Pestis  minor,  or 
the  amhulant  form  of  the  disease — by  virtue  of  its  mildness  produces  a  false  sense  of  security. 

2.  In  order  to  help  toward  recognition  of  this  disease  in  its  obscurer  manifestations,  a  statement 
of  the  clinical  features  exhibited  will  be  found  in  Part  II.  of  this  Memorandum. 

3.  Cases  of  plague  with  such  ill-defined  clinical  synq:)toms  as  referred  to  above  are  apt  to  elude 
diagnosis  unless  a.  bacteriological  examination  is  additionally  made  on  the  patient  or  on  the  corpse. 

With  a  view  to  assisting  in  tlie  identification  of  plague  newly  developing  in  one  or  other  district, 
the  Central  Board  of  Health  has  arranged  for  bacteriological  testing,  without  cost  to  the  Local  Authority, 
of  material  submitted  by  their  medical  officer  or  medical  officer  of  health  from  the  earliest  suspected 
case  or  cases. 

Directions  for  obtaining  and  forwarding  the  suspected  material  will  be  found  in  Part  III.  of  this 
Memorandum. 

4.  An  essential  measure  of  precaution  in  view  of  the  observed  relation  between  plague  in  rats 
and  plague  in  the  human  subject,  will  be  the  pronjpt  destruction  of  all  rats  in  districts  threatened  or 
invaded  by  plague,  care  being  taken  that  their  carcases  are  collected  and  bmiit  without  being  unduly 
handled. 

Any  unusual  sickness  or  undue  fatality  observed  among  rats  should  put  the  medical  officer  on  his 

guard. 

5.  The  isolation  hospital  should  have  a  plentiful  supply  of  fresh  air  and  proper  attention  to 
cleanliness  and  disinfection,  and  when  not  occupied  by  any  patients  should  be  kept  in  good  repair  and 
the  buildings  well  looked  after  by  a  competent  caretaker. 

6.  The  Central  Board  of  Health  having  supplied  themselves  with  a  supply  of  Haffkine's  Plague 
Prophylactic  will  be  prepared  to  issue  this  material  in  limited  amount  on  application  of  the  Medical 
Officers  of  Health  of  districts  actually  invaded  by  plague. 


B.  BURNETT  HAM,  Coamnissioner  of  Public  Health. 
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APPENDIX  D. 

Home  Secretary's  Department, 

Brisbane,  1st  JVovember,  lOOti. 

PLAGUE  EEG-ULATIONS. 

TJJ  IS  Excellency  the  G-overnor,  with  the  advice  of  the  Executive  Council,  has,  in  pursuance  of  the 
-1  4-  provisiflns  of  "  J  he  Health  Act  of  1900,'^  been  pleased  to  approve  of  the  following  Regulations 
made  by  tlie  Commissioner  of  Public  Health. 

  P.  AIREY. 

Whekeas  by  "  T/ie  Health  Act  of  1000  "  it  is  amon<^st  other  things  enacted  that  in  any  emergency,  of 
which  the  Commissioner  of  Public  Health  shall  be  the  judge,  the  said  Commissioner,  in  addition  to  all 
other  ])owers  vested  in  him,  mav,  subject  to  the  provisions  of  the  said  Act,  make  Regulations  for  house 
to  housri  visitation,  for  medical  aid  and  accommodation,  tor  the  inoculation  of  persons  as  a  preventive 
against  disease,  for  the  examination,  isolation,  and  accommodytion  of  persons  who  are  or  are  likely  to  be 
intected  with  endemic,  epidemie,  or  infectious  disease,  for  the  speedy  disposal  of  the  dead,  and  for  the 
promotion  of  cleansing,  ventilation,  and  disinfection  :  And  whereas  an  emergency  has  arisen  requiring 
the  making  of  Regulations  with  respect  to  the  matters  aforesaid  by  reason  of  the  existence  of  certain 
infectious  diseases  in  certain  parts  of  Queensland  and  in  other  places  from  which  such  diseases  may  be 
introduced  into  Queensland  unless  proper  precautions  are  immediately  adopted:  Now,  therefore,  the 
said  Commissioner,  with  the  approval  of  the  Governor  in  Council,  doth  hereby  make  the  following 
Regulations  : — 

PART  I. 
PEELIMINARY. 
Title. 

1.  These  Regulations  may  be  cited  as  "  The  Plague,  Smallpox,  and  Cholera  Regulations  of  1906." 

Parts  of  Regulations. 

2.  The  Regulations  are  divided  into  Parts,  as  follows : — 

Part  I. — Preliminaey  ; 

Part  II. — Plaque,  Smallpox,  and  Cholera  ; 
Part  III. — Miscellaneous. 

Duration,  application,  and  execution  of  Regulations. 

8.  These  Regulations  shall  continue  in  force  until  the  first  day  of  November,  190'/,  unless  sooner 
rescinded  or  amended,  and  shall  extend  to  and  be  in  force  in  the  Area  of  every  Local  Authority  in 
Queensland. 

The  Health  Officer  shall  supei'intend,  and  be  charged  with,  the  execution  of  these  Regulations 
within  his  district. 

Rescission  of  existing  Regulations. 

^.  All  Regulations  heretofore  made  by  the  Commissioner  of  Public  Health  under  the  provisions  of 
"  TAc  iZ^f^o'/i'/t  ^c/ o/' ]  900"  for  the  treat  ment  of  persons  affected  with  the  infectious  diseases  known  as 
plague,  cholera,  ami  smallpox,  and  for  preventing  t!ie  spread  of  any  such  disease,  and  all  Orders  of  the 
•Toiiit  Boards  for  the  Prevention  of  Ejndemic  or  Infections  Diseases  rehiting  to  such  Regulations,  are 
rescinded 

All  offences  committed  against,  and  penalties  incurred  under,  any  of  the  said  Regulations  or 
Orders  may  be  punished  .and  recovered  as  if  such  rescission  had  not  taken  place. 

Interpretation. 

5.  In  these  Regulations,  unless  the  context  otherwise  indicates,  the  following  terms  have  the 
meanings  set  against  them  respectively,  that  is  to  say  : — 

"Area" — Any  City,  Town,  or  Shire  constituted  under  the  laws  in  force  for  the  time  being 

relating  to  Local  Government ; 
"Australasian  State" — Any  of  the  States  of  New  South  Wales,  South  Australia,  Tasmania, 

Victoria,  or  Western  Australia,  or  the  Colony  of  New  Zealand  ; 
"  Commissioner  "-—I he  Commissioner  of  Public  Health  apnointed  under  the  provisions  of 

"  The  Health  Act  of  1900"  ; 
"  Health  Oflicer  "—The  Medical  Practitioner  appointed  by  the  Grovernor  in  Council  in  any 

town  or  district  for  the  purpose  of  "  The  Health  Act  of  1900"  ; 
"  Local  Authority  " — The  City,  Town,  or  Shire  Council,  as  the  case  may  be,  having  jurisdiction 

within  the  Area  ; 

"  Master  " — Any  person,  except  a  pilot,  having,  for  the  time  being,  command  or  charge  of  a 
vessel  ; 

"  Medical  Officer  of  Health  " — The  Medical  Officer  of  Health  appointed  by  the  Local 
Authority  or  other  person  performing  his  duties  for  the  time  being  under  the  provisions 
of  "  The' Health  Act  of  1900"  ; 

"  Plague" — Bubonic  or  Oriental  Plague  ; 

"  Cholera"  includes  Choleraic  Diarrhoea  ; 

"  Infected  Vessel  " — A  vessel  on  board  of  which  there  is  a  case  of  plague,  smallpox,  or  cholera 
at  the  time  of  arrival  at  a  port,  or  on  board  of  which  there  has  been  a  case  of  plague  or 
cholera  during  the  ten  days  immediately  preceding  such  arrival ;  or  a  case  of  smallpox 
during  the  fifteen  days  immediately  preceding  such  arrival  \ 
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"  Suspected  Vessel " — A  vessel  on  board  of  which  there  has  been  a  case  of  plague,  smallpox, 
or  cholera  at  the  time  of  her  departure  from  any  port,  whether  in  Queensland  or  else- 
where, or  during  the  voyage,  but  on  board  of  wliich  there  has  been  no  case  of  plague  or 
cholera  during  the  ten  days  immediately  preceding  her  arrival  at  a  port,  or  a  case  of 
i-m;illpox  dunng  the  fifteen  days  immediately  preceding  such  arrival; 

"  Ordinary  Healthy  Vessel  "—A  vessel  not  being  an  infected  or  suspected  vessel,  which  has 
within  the  ten  days  immediately  pi'eceding  her  arriv:',!  at  a  port,  left  a  place  where  plague 
or  cholera  is  known  to  exist,  or  communicated  otherwise  than  orally  or  by  signal  with  any 
vessel  which  within  that  period  has  left  such  a  place  ;  or  a  vessel,  not  being  an  infected 
or  suspected  vessel,  which  hai=,  within  the  lifteen  di.ys  immediately  preceding  her  arrival 
at  a  port,  left  a  place  where  smallpox  is  known  to  exist,  or  communicated  otherwise  than 
orally  or  by  signal  with  any  vessel  which  within  that  period  has  lett  such  a  place  ; 

"  Healthy  Vessel  " — A  vessel,  even  if  arriving  from  a  place  where  plague,  smallpox,  or  cholera 
is  knowr:  to  exist,  on  board  of  which,  whether  before  departure  from  such  place  or  during 
the  voyage,  or  on  arrival  at  a  port,  no  death  from  unknown  or  suspicious  causes  has 
occurred,  and  no  case  of  such  disease  has  occurred,  and  which  has  not  within  the  ten  days 
immediately  preceding  swch  arrival  if  arriving  from  a  place  where  plague  or  cliolera  is 
known  to  exist,  or  within  the  fifteen  days  immediately  preceding  such  arrival  if  arriving 
from  a  place  where  smallpox  is  known  to  exist — 

(«)  Left  a  place  where  such  disease  is  known  to  exist ;  or 

{b)  Communicated  otherwise  than  orally  or  by  signal  with  any  vessel  which  within 

that  period  has  left  a  place  whtre  such  disease  is  known  to  exist ;  or 
(c)  Eeceived  any  cargo  from  a  place  where  such  disease  is  known  to  exist. 

And  generally  ihe  terms  used  have  the  meanings  respectively  assigned  lo  them  by  "  The  Health 
Act  of  1900." 

PAET  II. 

PLAGUE,  SMALLPOX,  AND  CHOLKEA. 
Giises  of  svspected  plague,  smallpox,  or  cholera  to  he  reported. 

6.  A-Vhen  there  is  reason  to  suspect  that  any  person  is  suffering  from  plague,  smallpox,  or  cholera, 
the  person  in  charge  of  the  hou*r  or  other  premises  where  the  person  so  suspected  to  be  suffering  then 
is,  shall  immediately  re])ort  the  fact  to  the  Local  xAnthority  of  the  Aiea,  who  sliali  forthwith  notify  the 
health  officer.  If  such  person  is  on  board  of  a  vessel  lying  in  a  port,  the  master  shall  immediately^  report 
the  fact  to  the  health  officer,  or  if  he  cannor  make  a  re]iort  to  such  officer  immediaicly,  shall  make  a  report 
immediately  to  a  police  magistrate  or  member  of  the  police  force,  either  of  whom  shall  immediately  report 
to  the  Commissioner. 

When  any  case  of  plague,  smallpox,  or  cholera^  or  suspected  plague,  smallpox,  or  cholera  comes 
under  the  observation  of  a  legally  qualified  medical  practitioner,  he  shall  immediately  make  a  like  report 
to  the  health  officer,  and  also  to  the  Commissioner. 

Every  Local  Authority  and  health  officer  shall  immediately  report  to  the  Commissioner  every  case 
of  plague,  smallpox,  or  cholera,  or  suspected  plague,  smallpox,  or  cholera  reported  to  stich  Local 
Authority  or  health  officer. 

Premises  or  vessel  to  be  isolated. 

7.  The  Local  Authority,  health  officer,  police  magistrate,  or  member  of  the  police  force,  to  whom 
any  report  is  made  as  aforesaid,  shall  make  immediate  provision  for  preventing  any  person  from  leaving 
the  premises  where  the  person  so  suspected  to  be  suffering  then  is,  or  where  he  resides,  until  the 
exammation  hereinafter  prescribed  has  been  made  by  the  health  officer,  and  for  that  purpose  may  station 
guards  upon  or  ntar  such  premises,  and  use  or  cause  to  be  used  such  force  as  may  be  necessary  to  prevent 
any  person  fnnn  leaving  such  premises. 

The  Local  Authority,  health  officer,  ])olice  magistrate,  or  member  of  the  police  force  shall  also 
prevent,  by  force  if  necessary,  any  person  from  entering  such  premises  unless  permitted  so  to  do  by  the 
health  officer. 

The  foregoing  provisions  apply  as  well  to  vessels  as  to  premises  on  land. 

Duly  of  health  offii  rr  o:i  report  r  f  rase  of  plague,  smallpox,  or  cliolera, 

8.  The  health  officer,  as  soon  as  possible  after  the  receipt  of  such  report  as  aforesaid,  shall  examine 
the  person  who  is  believed  or  suspected  to  be  suffering  from  plague,  smallpox,  or  cholera,  and  also  all 
other  iiersons  who  are  found  upon  the  premises  or  vessel  in  which  he  then  is,  or  who  have  recently  been 
or  are  suspected  to  have  been  in  contact  with  him  during  his  illness. 

The  health  officer,  with  respect  to  all  or  any  of  such  other  persons,  may,  for  the  purpose  of 
observing  whether  they  are  suffering  from  plague,  smallpox,  or  cholera,  either — 

(\.)  Order  that  they  shall  be  detained  for  a  period  of  five  days  or  for  such  other  period  as  the 
Commissioner  may  direct ;  a  person  so  detained  shall  uut  be  discharged  uutil  his  person 
and  personal  effects  have  been  disinfected  to  the  satisfaction  of  the  health  officer  ;  but 
if  the  health  officer  thinks  fit,  he  may  be  discharged  subject  to  the  condition  of  inspection 
next  hereinafter  mentioned  ; 
(ii.)  After  disinfection  of  their  personal  effects  discharge  them  upon  condition  that  they  report 
themselves  to  him  and  submit  to  inspection  dailj''  for  a  period  of  five  days  or  for  such 
other  period  as  the  Commissioner  may  direct. 

Patients  to  be  removed,  ivhere  practicable,  to  hospital  or  other  place  appointed. 

9.  If  the  health  officer  certifies  that  any  person  on  the  premises  or  vessel  is  suiSeriug  from  plague, 
smallpox,  or  cholera,  he  may  be  removed,  if  his  condition  will  permit  of  stich  removal,  to  the  isolation 
hospital  or  other  place  appointed  for  that  purpose  by  the  Minister.  And  no  person  so  removed  shall 
leave  such  hosjjital  or  place  until  the  health  officer  has  certified  that  he  is  free  from  such  disease. 
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If  any  patient  cannot  be  so  removed,  or  for  any  reason  it  is  not  desirable  to  remove  him,  sncli 
premises  or  vessel  shall  reraniu  subject,  for  the  purpose  of  the.se  LieLUilations,  to  the  control  of  the  health 
officer,  aiid  such  ])er-iou  shall  not  be  removed  from  or  leave  such  premises  or  vessel,  except  with  the 
permission  iu  writing  of  the  ho-alth  officer. 

Persona  suspected  of  suffering  from  plague^  smallpox,  or  cholera  to  he  detained  or  removed. 

10.  Tf  the  health  officer  certifies  that  any  person  on  any  premises  or  vessel  is  suffering  from  an 
illness  which  the  health  officer  suspects  m:iy  prove  to  be  plague,  smallpox,  or  cholera,  or  that  it  is  desirable 
that  any  such  person  should  be  detained  for  further  observation,  such  person  may  either  be  detained  in 
the  premises  or  vessel  where  he  then  is,  for  .-uch  period  as  the  health  officer  may  direct,  or  may  be  removed 
to  the  isolation  hospital  or  other  place  appointed  for  that  purpose  by  the  Minister,  and  detained  there  for 
a  like  period,  iu  order  that  it  mny  be  ascertained  whether  he  is  or  is  not  suffering  from  such  disease. 

No  person  so  detained  shall  leave  the  premises,  vessel,  hospital,  or  place  where  he  is  so  detained 
until  the  health  officer  has  certified  that  he  is  free  from  such  disease,  or  until  his  person  and  personal 
effects  have  been  disinfected  in  manner  hereinafter  prescribed. 

Jlenllli  officer  to  order  isolation  and  disinfection. 

11.  The  health  officer  shall,  under  the  direction  of  the  Commissioner,  in  every  case  in  which  he 
gives  a  certific^ite  under  the  two  last  preceding  Kegulations,  give  such  directions  and  take  such  steps  as 
may  appear  to  him  to  be  necessary  for  the  purpose  of  isolating  and  disinfecting  the  premises  or  vessfl 
where  the  |)erson  in  re.^pect  of  whom  the  certificate  was  given  was  found  or  where  he  resides.  And  all 
persons  concerned  shall  obey  any  such  directions. 

The  health  offictr  uiay,  under  the  dirr'ction  of  the  Commissioner,  cause  any  bedding,  clothing, 
fittings,  or  furniture  found  on  such  premises  or  vessel  to  be  disnifeeted  in  manner  hereinafter  prescribed, 
or  to  be  destroyed. 

He  may  in  like  manner  cause  any  buildins  or  structure,  which  in  his  opinion  is  infected  and  which 
he  certifies  to  to  be  incapable  of  proper  disinfection,  to  be  destroyed. 

Health  officer  may  examine  premises  or  vessel  without  report  made  to  him. 

12.  The  health  officer,  if  he  has  reason  to  suspect  that  any  premises  or  vessel,  whether  reported 
to  him  or  not,  are  or  is  infected  with  jjlague,  small|;ox,  or  cholera,  may  examine  the  same  for  the  ])urpose 
of  ascertaining  whether  such  infection  exists ;  and  all  persons  concerned  shall  permit  the  same  to  be  so 
examined,  and  shall  obey  all  directitms  of  the  healih  officer  in  that  behalf. 

If  the  health  officer,  on  making  such  examination,  is  of  opinion  that  such  premises  or  vessel  are 
or  is  infected  with  such  disease,  the  same  consequences  shall  ensue  as  upon  an  examination  made  in 
pursuance  of  a  report  as  hereinbefore  provided. 

Importation  and  transit. 

13.  Subject  to  the  provisions  of  these  Regulations,  the  following  articles  and  goods  liable  to 
infection  are  prohibited  from  being  brought  into  Queensland  from  any  place  where  plague,  smallpox,  or 
cholera  is  known  to  exist,  namely  : — 

(«)  Body  linen,  wearing  api.arel,  and  other  personal  effects,  and  bedclothes  which  have  been 
used. 

But  when  such  articles  are  in  use  or  are  carried  as  luggage  or  furniture  they  may  be 
so  brought  into  Queensland  after  being  submitted  to  such  special  treatment  as  the  Commis- 
sioner ma}^  direct. 

(6)  Hags  and  pieces  of  torn  cloth,  not  excepting  rags  compressed  by  hydraulic  power,  which  are 

carried  as  goods  in  bales, 
(c)  Used  sacks,  used  carpets,  used  embroidery. 
Provided  that — 

(i.)  The  transit  of  such  articles  or  goods  through  a  place  where  plague,  smallpox,  or  cholera  is 
known  to  exist,  when  packed  in  such  a  manner  that  they  cannot  be  tampered  with  in  transit,  shall  not 
prevent  the  same  from  being  brought  into  Queensland. 

(ii )  When  such  articles  or  goods  have  been  carried  in  such  a  manner  that  they  could  not  come 
into  contact  with  infected  or  dirty  articles  in  transit,  their  transit  through  a  place  where  plague,  smallpox, 
or  cholera  is  known  to  exist  shall  not  prevent  the  same  from  being  brought  into  Queensland. 

(iii.)  This  Kegulation  shall  not  apply  to  any  such  articles  or  goods  if  it  is  shown  to  the  satisfaction 
of  the  Commissioner  that  ihey  have  been  despatched  five  days  at  least  preceding  the  first  case  of  plague, 
smallpox,  or  cholera  in  such  place. 

No  articles  or  goods  shall  be  detained  at  the  border  line  between  Queensland  and  New  »South 

Wales. 

Destruction  of  rats. 

14.  The  health  officer  shall  take  all  proper  measures  for  the  extermination  of  rats  on  board  of 
vessels  and  on  wharves  and  sea  and  river  frontages  and  el.'-ewhere  within  Lis  Area. 

'J"he  health  officer  shall  indicate  the  area  of  operations  of  all  rat-catching  gangs  employed  by  the 
Commissioner. 

Disposal  of  rats  taken. 

15.  The  bodies  of  all  rats  caught  or  found  dead  shall  in  every  case  be  forthwith  destroyed  by  fire. 

P recautions  against  plague  in  respect  of  vessels  loliile  in  port. 

IG.  It  shall  be  the  duty  of  every  owner  and  master  of  every  vessel  in  any  port  in  Queensland 
to  faithfully  obser  ve  all  the  following  provisions,  namely  : — 

(i.)  To  keep  the  vessel  off  from  the  wharf  or  pier  by  a  distance  of  at  least  four  feet  by  means 
of  fenders  or  rafts,  and  to  prevent  listing  towards  the  wharf  or  pier. 
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(ii.)  To  place  and  keep  placed  on  both  ends  of  every  hawser  and  rope  connecting  the  vessel 
with  the  wharf  or  pier,  a  thick  brush  of  metal  bristles,  or  a  funnel,  or  a  stout  metal  disk 
at  least  twelve  inches  in  diameter,  and  so  constructed  and  so  placed  as  to  prevent 
migration  of  rats. 

(iii.)  To  tar  the  fender  and  the  fender-slings  on  such  parts  as  to  prevent  migration  of  rats, 

and  to  keep  the  coal  tar  in  a  sticky  condition  by  repeated  applications.    The  coal  tar 

should  be  mixed  with  a  little  oil  or  tallow, 
(iv.)  Any  net  used  between  the  vessel  and  the  wharf  or  pier  to  be  removed  between  six  o'clock 

in  the  evening  and  six  o'clock  in  the  morning,  except  only  when  cargo  is  being  discharged 

or  delivered  during  that  time, 
(v.)  To  draw  entirely  away  and  keep  drawn  entirely  away  all  gangways  when  the  same  are 

not  required  for  the  discharging  or  the  receiving  of  cargo  from  six  o'clock  in  the  evening 

to  six  o'clock  in  the  morning, 
(vi.)  To  suspend  over  the  side  along  the  wharf  or  pier  four  sets,  or  more  if  required,  of 

electric  or  other  lights,  distributed  so  as  to  afford  thorough  illumination  fore  and  aft  along 

the  whole  length  of  the  side  of  the  vessel, 
(vii.)  To  completely  obstruct,  by  means  of  stout  wire-netting,  all  pipes,  ports,  cabin  scuttles, 

and  other  holes  in  the  side  of  the  vessel  next  to  the  wharf  or  pier,  and  to  keep  the  same 

so  obstructed  while  the  vessel  is  alongside,  in  order  to  prevent  both  ingress  and  egress  of 

rats. 

(viii.)  To  prevent  any  refuse  matter  from  being  discharged  into  the  port. 

(ix.)  Not  to  allow  the  landing  of  any  rags  or  of  any  old  cordage  or  second-hand  clothing  or 

bedding  or  of  any  used  or  returned  produce  bags  whatever, 
(x.)  To  thoroughly  disinfect  the  bilges  to  the  satisfaction  of  the  health  officer. 

The  Commissioner  may,  with  the  sanction  of  the  Grovernor  in  Council,  from  to  time  suspend  the 
operation  of  this  Regulation  for  any  period  not  exceeding  three  months,  which  period  may,  however,  be 
renewed. 

Disinfection,  Sfc,  of  vessel  on  arrival. 

17.  All  vessels  arriving  at  a  port  from  any  infected  port  shall  be  subjected  to  the  following 
treatment : — 

(i.)  Immediately  after  the  discharge  of  cargo  the  master  shall  cause  the  vessel  to  be 
disinfected  to  the  satisfaction  of  the  health  officer,  when  possible  by  means  of  steam 
sulphur  fumes  passed  into  the  vessel  under  pressure,  the  sulphur  being  used  in  the 
proportion  of  one  pound  weight  to  every  one  thousand  cubic  feet  of  space,  and  the 
fumigation  being  continued  for  at  least  six  hours,  or  by  other  equally  effective  means 
approved  by  the  Commissioner. 

(ii.)  AH  such  measures  for  the  extermination  of  rats  on  board  the  ship  as  the  Commissioner 
may  direct  shall  also  be  immediately  taken  by  the  master. 

Infected  vessels. 

18.  All  infected  vessels  arriving  at  a  port  shall  be  subjected  to  the  following  treatment : — 

(i.)  The  sick  shall  be  immediately  landed  and  dealt  with  in  manner  hereinbefore  described. 

(ii.)  The  other  persons  shall  be  also  landed,  if  possible,  and  detained  or  after  disinfection 
discharged,  subject  to  the  condition  of  inspection  hereinbefore  prescribed.  The  period  of 
such  detention  or  inspection  shall  vary  in  accordance  with  the  nature  of  the  disease,  the 
sanitary  condition  of  the  vessel  at  the  time  of  arrival,  and  according  to  the  date  of  the  last 
case,  but  shall  not  exceed  ten  days  in  case  of  cholera  and  plague,  and  twenty-one  days  in 
case  of  smallpox. 

(iii.)  Soiled  linen,  personal  effects  in  use,  and  articles  belonging  to  the  crew  and  passengers, 
which,  in  the  opinion  of  the  health  officer,  are  contaminated,  shall  be  fumigated,  as 
hereinafter  prescribed. 

(iv.)  The  water  in  the  hold  shall,  after  such  fumigation,  be  emptied. 

(v.)  Grood  drinking  water  shall  be  substituted  for  the  water  stored  on  boai'd. 

(vi.)  All  parts  of  the  vessel  which  have  been  occupied  by  the  sick  or  suspected  shall  be  so 
fumigated. 

(vii.)  All  cabins,  and  all  parts  of  the  vessel  occupied  by  the  sick  or  suspected,  shall  be 
emptied,  and  all  articles  disinfected  in  manner  hereinafter  prescribed. 

The  passages  shall  be  disinfected  by  spraying  or  washing  with  solution  of  sublimate,  hereinafter 
prescribed,  with  an  addition  of  10  per  cent,  of  alcohol.  The  spraying  shall  be  done  by  commencing  with 
the  upper  part  of  the  passage,  following  a  horizontal  direction,  going  down  gradually  in  such  a  manner  as 
to  cover  the  whole  surface  with  a  layer  of  small  drops. 

The  flooring  shall  be  washed  with  the  same  solution. 

Two  hours  thereafter  the  passages  and  the  floor  shall  be  scrubbed  with  water. 

Suspected  vessels. 

19.  All  suspected  vessels  arriving  at  a  port  shall  be  subjected  to  the  following  treatment : — 

(i.)  All  persons  on  board  shall  undergo  medical  inspection  by  the  health  officer. 

(ii.)  Soiled  linen,  personal  effects  in  use,  and  articles  belonging  to  the  crew  and  passengers, 
which  in  the  opinion  of  the  health  officer  are  contaminated,  shall  be  fumigated  as  herein- 
after prescribed. 

(iii.)  The  water  in  the  hold  shall,  after  such  fumigation,  be  emptied, 
(iv.)  Grood  drinking  water  shall  be  substituted  for  the  water  stored  on  board, 
(v.)  All  parts  of  the  vessel  which  have  been  occupied  by  the  sick  or  suspected  shall  be 
similarly  fumigated. 

a 
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(vi.)  The  crew  and  passengers  shall  be  prohibited  from  landing  except  by  the  permission,  in 
writinp',  of  the  health  officer,  and  then  only  upon  condition  of  giving  to  him  their  names, 
their  places  of  destination,  and  their  addresses  at  those  places. 

(vii.)  It  shall  be  the  duty  of  the  master  to  cause  all  the  provisions  of  this  Eegulation  to  be 
faithfully  observed  so  far  as  the  same  are  to  be  observed  by  him,  his  officers,  or  crew. 

Pratique  for  vessels  arriving  from  infected  or  suspected  places. 

20.  No  vessel  arriving  at  a  port  from  any  place  where  plague,  smallpox,  or  cholera  is  known  or 
suspected  to  exist  shall  be  admitted  to  pratique  except  between  sunrise  and  sunset  unless  by  special 
permission  of  the  Commissioner. 

Ordinary  healthy  vessels  and  healthy  vessels. 

21.  Subject  to  the  provisions  of  the  last  preceding  Regulation,  ordiaary  healthy  vessels  and  healthy 
vessels  shall  be  granted  immediate  pratique,  whatever  the  nature  of  the  bill  of  health  may  be. 

Provided  that  the  Commissioner  ujay  in  the  case  of  any  ordinary  healthy  vessel  direct  that  the 
treatment  hereinbefore  prescribed  with  respect  to  suspected  vessels  shall  be  observed. 

And  it  shall  be  the  duty  of  the  master  to  cause  all  the  provisions  of  this  Regulation  to  be  faithfully 
observed  so  far  as  the  same  are  to  be  observed  by  him,  his  officers,  or  crew. 

Filthy  passengers. 

22.  When  a  vessel  is  not  infected  with  plague,  smallpox,  or  cholera,  but  has  any  passengers  or 
crew  on  board  who  are  in  a  filthy  or  otherwise  unwholesome  condition,  the  health  officer  may,  if  in  his 
opinion  it  is  desirable,  with  a  view  of  checking  the  introduction  or  spread  of  such  disease,  give  a 
certificate  in  duplicate  in  the  following  form  or  to  the  like  effect,  and  shall  deliver  one  to  the  master 
and  transmit  the  other  to  the  Commissioner : — 

Certifivate. 

day  of  ,  19  . 

I  hereby  certify  that  I  have  examined  the  veiisel  from  ,  now  in  the  port  of  ,  and  I  find  that 

she  has  passengers  [o?-  crew]  on  board  in  a  filthy  or  otherwise  unwholesome  condition,  and  that  in  my  opinion  it  is  desirable,  with 
a  view  of  checking  the  introduction  or  spread  of  plague  [or  smallpox  or  cholera],  that  the  persons  on  board  the  vessel  should  not 
be  allowed  to  land  unless  they  satisfy  me  as  to  their  names,  places  of  destination,  and  addresses  at  such  places. 

Health  Officer. 

When  such  certificate  has  been  given  no  person  on  board  the  vessel  shall  leave  or  be  allowed  to 
leave  the  same  unless  or  until  he  satisfies  the  health  officer  as  to  his  name,  place  of  destination,  and 
address  at  such  place,  and  such  name  and  address  shall  forthwith  be  given  by  the  health  oflBcer  to  the 
Commissioner. 

Measures  to  he  taken  on  the  departure  of  a  vessel  from  an  infected  place. 

23.  The  following  provisions  shall  apply  to  vessels  on  their  departure  from  a  place  where  plague, 
smallpox,  or  cholera  is  known  to  exist : — 

(i.)  The  master  shall  not  permit  any  person  infected  or  suspected  to  be  infected  with  any 

such  disease  to  embark  on  the  vessel.    He  shall  not  receive  on  board  any  bed-clothing, 

clothes,  wearing  apparel,  or  personal  effects  belonging  to  any  such  person, 
(ii.)  Before  departure  he  shall  cause  the  vessel  to  be  put  in  a  perfect  state  of  cleanliness  ; 

if  necessary,  he  shall  cause  it  to  be  disinfected  in  manner  hereinbefore  prescribed  with 

respect  to  infected  vessels, 
(iii.)  The  drinking  water  taken  on  board  shall  be  procured  from  a  source  well  protected 

from  all  possible  contamination.    If  the  master  is  not  satisfied  that  this  is  the  case  he 

shall  caixse  all  such  drinking  water  to  be  distilled  or  boiled, 
(iv.)  If  on  arrival  at  a  port  the  health  officer  is  not  satisfied  that  all  the  foregoing  provisions 

have  been  complied  with  at  the  port  of  departure  he  may  treat  the  vessel  as  an  infected 

vessel. 

Rules  for  carrying  out  fumigation  operations. 

24.  The  following  rules  shall  be  observed  in  carrying  out  fumigation  operations: — 

(i.)  Wearing  apparel,  old  rags  suspected  of  being  infected,  papers,  and  other  articles  of  no 

intrinsic  value  shall  be  destroyed  by  fire, 
(ii.)  Linen,  bed-clothing,  clothes,  mattresses,  carpets,  and  the  like,  infected  or  suspected  so 

to  be,  shall  be  disinfected  when  possible  by  dry  or  moist  heat. 

Disinfecting  solutions. 
Disinfecting  solutions  may  be  : — 

Solution  of  sublimate  1  to  1,000. 
{h)  Solution  of  pure  crystallised  carbolic  acid  or  crude  carbolic  acid,  impure,  in  a  hot  solution. 

of  soft  soap,  as  5  to  100. 
(c)  Milk  of  lime  freshly  prepared. 

{d)  Formalin,  a  40  per  cent,  solution  of  the  substance  formaldehyde  dissolved  in  water. 
The  following  rules  shall  be  observed  in  the  use  of  disinfecting  solutions  :— 

All  persons  who  attend  the  sick  shall  wash  their  hands  with  the  solution  of  sublimate  or  one 
of  the  carbolic  solutions,  diluted  with  an  equal  quantity  of  water. 

The  linen,  clothes,  and  articles  soiled  by  the  excreta  of  the  sick  shall  be  dipped  into  the  solution 
of  sublimate.  The  5  per  cent,  solution  of  pure  carbolic  acid  or  the  solution  of  soapy  carbolic  may  be 
used  for  the  same  purpcse.    The  articles  shall  remain  in  the  solution  at  least  six  hours. 

*  (a)  This  solution  will  be  coloured  with  aniline  blue  or  indigo  blue.    It  should  not  be  put  into  metal  dishes. 

It  is  nece.ssary  to  employ  an  acid  solution  of  the  sublimate,  as  a  neutral  solution  is  not  destructive  to  microbes. 
Dissolve  half -ounce  of  corrosive  sublimate  with  1  oz.  hydrochloric  acid  (spirit  of  salts)  in  a  bucketful  (3  gallons)  of  hot  water. 

(6)  Crude  carbolic  acid  h  pints,  water  i  pints,  caustic  soda  1  lb.  This  makes  about  a  50  per  cent,  soluticm,  and  if  added  to 
ten  time^  its  bulk  of  hot  water,  or  soft  soap  solution,  makes  a  .5  in  100  (■)  per  cent.)  solution. 

{<;)  In  order  to  have  milk  of  lime  in  good  condition,  some  quicklime  of  good  quality  should  be  taken  and  diluted  by  degree.'j 
with  half  of  its  weight  of  water.  When  the  diluting  is  effected,  the  powder  should  be  placed  in  a  receptacle  carefully  corked 
up  and  in  a  dry  place.  To  obtain  a  milk  of  lime  which  shall  be  nearly  20  per  cent.,  it  suffices  to  mix  this  in  double  its  volume 
of  water. 

(d)  Formalin  is  sold  in  bottles  which  hold  16  fluid  ounces.  For  use,  one  part  of  formalin  is  to  be  mixed  with  nineteen 
parts  of  water — i.e.,  one  bottle  of  formalin  and  nineteen  bottles  of  water,  or  one  tablespoonful  of  formalin  and  nineteen  table- 
spoonfuls  of  water. 

fabrics  dis|nfect^d  in  the  above  solutions  should  be  washed  in  clean  water  after  disinfection. 


115 


All  articles  which  will  not  stand,  without  deterioration,  disinfection  by  heat — leather  articles 
glued  wood,  felt,  velvet,  silk,  and  the  like — shall  be  washed  in  the  solution  of  sublimate.  Coin  may  be 
disinfected  with  the  soapy  carbolic  solution. 

The  carbolic  solutions  shall  be  used  specially  for  disinfecting  articles  which  can  stand  neither 
disinfection  by  heat  nor  the  contact  with  sublimate,  such  as  metals,  instruments,  and  the  like. 

The  milk  of  lime  should  be  used  for  disinfecting  the  excreta  and  vomiting.  Expectoration  and 
purulent  matter  shall  be  destroyed  by  fire. 

Disinfection. 

25.  Disinfection  shall  be  compulsory  for  dirty  linen,  wearing  apparel,  clothing,  and  articles  which 
form  part  of  the  luggage  or  furniture  of  any  person  coming  from  a  place  where  plague,  smallpox,  or 
cholera  is  known  to  exist,  and  which  the  health  officer  may  consider  to  be  contaminated. 

Fumigation  shall  only  be  applied  to  articles  and  goods  which  the  medical  officer  of  health 
considers  to  be  contaminated,  or  to  articles  and  goods  the  importation  of  which  are  prohibited  under 
these  Eegulations  except  under  the  conditions  hereinbefore  mentioned. 

The  Commissioner  shall  fix  the  mode  and  place  of  fumigation. 

The  fumigation  shall  be  carried  out  so  as  to  damage  the  articles  and  goods  as  little  as  possible. 
Letters  and  correspondence,  printed  books  and  newspapers,  business  papers,  and  the  like,  other 
than  postal  packages,  shall  not  be  liable  to  any  restriction  or  fumigation. 

Disposal  of  the  dead. 

26.  It  shall  be  the  duty  of  the  health  officer  to  arrange  for  the  speedy  and  efficient  disposal  of 
the  dead. 

In  all  cases  of  death  from  plague,  smallpox,  or  cholera,  the  dead  body  shall,  whenever  it  is  practi- 
cable so  to  do,  immediately  after  death  be  surrounded  by  a  sheet  soaked  in  a  solution  of  sublimate 
of  the  strength  hereinbefore  prescribed,  or  carbolic  acid,  and  placed  in  a  coffin  containing  freshly  burned 
and  slaked  lime,  or  other  equally  effective  disinfectant  approved  by  the  Commissioner,  and  shall  be 
surrounded  therewith  and  shall  be  buried,  when  possible,  in  a  deep  and  dry  grave  in  a  place  which  is  not 
likely  to  be  again  used  or  disturbed,  or,  if  buried  in  a  cemetery,  the  coffin  shall  be  surrounded  by  a 
layer  of  chlorinated  lime  at  least  6  inches  in  thickness. 

Isolation  hospitals. 

27.  Where  the  isolation  hospital  is  under  the  superintendence  of  the  health  officer,  it  shall  be  the 
duty  of  such  health  officer  to  undertake  the  care  and  treatment  of  the  sick  within  such  hospital,  and 
generally  to  discharge  such  duties  relating  to  the  i)revention  of  infectious  disease  as  the  Commissioner 
may  direct.  He  shall  also  take  all  necessary  steps  for  the  promotion  of  the  cleansing,  ventilation,  and 
disinfection  of  such  hospital  and  all  allied  buildings,  and  he  shall  keep  full  records  of  the  several  cases 
which  occur  within  such  hospital. 

Cleansing,  ^c. 

28.  The  health  officer  shall  supervise  the  work  of  all  cleansing  and  disinfecting  gangs. 

PAET  III. 
MISCELLANEOUS. 
House  to  house  visitation. 

29.  The  health  officer,  with  such  sanitary  inspectors  as  may  be  necessary,  shall,  at  such  intervals 
as  occasion  may  require,  make  a  house-to-house  visitation  within  the  limits  of  any  locality  from  time  to 
time  defined  by  the  Commissioner  to  be  or  to  be  likely  to  be  subjected  to  a  visitation  of  plague,  cholera,  or 
smallpox. 

Medical  examination. 

80.  Such  health  officer  or  other  medical  practitioner  may  medically  examine  all  or  any  inmates  of 
a  house  within  auch  locality  as  aforesaid,  and  duly  provide  for  the  isolation  and  accommodation  of  persons 
who  are  likely  to  be  infected  with  such  disease. 

Inoculation. 

31.  The  Commissioner  may  make  such  arrangements  as  may  be  necessary  to  afford  facilities  for 
the  inoculation  of  persons  with  Haffkine's  prophylactic  as  a  preventive  against  plague,  or  with  freshly 
prepared  calf  lymph  as  a  preventive  against  smallpox. 

The  health  officer,  the  medical  officer  of  health  of  the  Local  Authoritv,  or  other  medical  prac- 
titioner appointed  by  the  Local  Authority  in  that  behalf,  or  the  Commissioner,  may  inoculate  any  persons 
seeking  inoculation  as  a  preventive  against  infectious  disease. 

Bacterio log ical  in vestigation. 

32.  Such  measures  may  be  taken,  in  accordance  with  the  direction  of  the  Minister,  as  may  be 
necessary  to  ensure  proper  bacteriological  investigation  for  determining  the  presence  or  absence  of 
infection  in  any  person,  animal,  or  thing,  and  also  to  regulate  the  means  of  transport,  without  danger,  of 
animals  or  things  for  the  purpose  of  such  investigation. 

Regulations  not  to  apply  to  vessels  liable  to  quarantine  laics. 

33.  Nothing  in  these  Regulations  shall  be  taken  to  apply  to  vessels  coming  from  beyond  sea  and 
subject  to  laws  in  force  for  the  time  being  relating  to  quarantine. 

Penaltg. 

3L  Any  person  who  by  any  act  or  default  commits  a  breach  of  any  of  the  provisions  of  these 
Regulations  shall  be  liable  to  a  penalty  not  exceeding  fifty  pounds. 

The  foregoing  Regulations  were  made  by  me  on  the  nineteenth  day  of  October,  1906. 

B.  BURNETT  HAM,  M.D., 

Commissioner  of  Public  Health. 
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APPENDIX*E. 

DEPARTMENT  OF  PUBLIC  REALTH. 


Year  190    .  Place. 

PLAGUE. 


Date   Clinical  form   Case  No. 

Surname    Christian  Name   

Age    Sex  

llesidence   

Employment,  Place  of   

Nature  of   

Last  Attendance  at   

Local  Authority  

Case  Reported  by  Dr   Date  Reported   

Date  of  Visit  of  Health  Officer   

History  of  present  Illness.    Began  on   

at  m. ;  first  noticed   

Clinical  features   , 


Temperature    Pulse    Respirations  .. 

Bubo  of   region,  first  noticed  on   

as    Size    Tenderness 

Consistence    Periadenitis   

Relation  to  Previous  Cases   

Relation  to  Infected  Articles   

Relation  to  Dead  and  Sick  Rats   

Relation  to  Fleas   

Movements  for  Ten  Days  previous  to  Attack   


RESULT  OF  CLINICAL  EXAMINATION. 

Positive    Negative   

Type  of  Disease   

Any  Pneumonic  Symptoms   

Date  of  Serum  Injection  C  Subcutaneously   

  \  Intravenously  


BACTERIOLOGICAL  INVESTIGATION. 

Date  Specimens  obtained  ^  Gland   

\  Sputum  

i  Blood  

  (_  Fast  mortem   

Date  Specimens  examined  by  Health  Officer   

Positive    Negative   

Date  Specimens  examined  by  Government  Bacteriologist   

Positive    Negative   


OTHER  INFORMATION. 

Niunber  of  Contacts   

Names  and  Addresses  of  Contacts   


Date  of  Removal  to  Plague  Hospital 

Probable  Source  of. Infection   

Remarks   


Date  of  Discharge  or  of  Death 


CERTIFICATE. 


I,  the  undersigned,  hereby  certify  that  in  my  opinion  

  suffering  from  the  Disease  known  as   ;   Plague. 


Signature  of  Health  Officer 
Date   


(To  be  filled  in  and  forwarded  to  the  Commissioner,  of  Public  Health,  Brisbane,) 
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APPENDIX  P. 

TEXT  OP  POSTER  ISSUED  IN  1902. 

OFFICE  OF  THE  COMMISSIONER  OF  PUBLIC  HEALTH. 


TO  THE  OCCUPIEE  OE  OWNER  OP  THE  PREMISES. 


Sm  or  Madam, 

Your  serious  attention  is  called  to  the  following  sections  of  "  The  Health  Act  of  1900": — 

CERTAIN  NUISANCES  ON  PREMISES. 
65.  Any  person,  whether  the  occupier  or  owner  of  the  premises,  who^ — 

(1)  Allows  the  CONTENTS  OF  ANY  SANITARY  CONVENIENCE,  such  as  urinals,  earth- 

closets,  cesspits,  ash-tubs,  dust-^oxes,  &o.,  to  overflow  or  soak  therefrom ;  or 

(2)  Allows  any  WASTE  WATER  to  run  from  any  premises  so  as  to  cause  an  offensive  smell ;  or 

(3)  Suffers  any  RUBBISH,  FILTH,  or  UNWHOLESOME  MATTER  or  thing  to  collect  on 
any  land  abutting  on  a  street  and  lying  below  the  level  thereof; 

shall  be  liable  to  a  PENALTY  not  exceeding  FORTY  SHILLINGS,  and  to  a  DAILY  PENALTY  not 
exceeding  FIVE  SHILLINGS. 

The  Local  Authority  shall  cause  every  such  nuisance  to  be  abated,  and  may  recover  the  expenses 
incurred  by  it  in  so  doing  from  the  occupier  or  owner  of  the  premises  on  which  the  nuisance  exists. 

************ 

REMOVAL  OF  FILTH. 

67.  When  it  appears  to  the  Local  Authority  that  any  accumulation  of  manure,  dung,  soil,  or 
FILTH,  or  other  OFFENSIVE  or  NOXIOUS  MATTER,  ought  to  be  removed,  the  Local  Authority  shall 
give  notice  to  the  pearson  to  whom  the  same  belongs,  or  to  the  occupier  of  the  land  wkereon  it  exists,  or 
where  there  is  no  occupier,  then  to  the  owner  of  the  land,  to  remove  the  same. 

If  such  notice  is  not  complied  with  within  twenty-four  hours  from  the  service  thereof,  the  manure, 
dung,  soil,  filth,  or  matter  referred  to,  shall  vest  in  and  be  removed  and  sold  or  disposed  of  by  the  Local 
Authority,  and  the  proceeds  thereof  shall  be  applied  in  payment  of  the  expenses  incurred  in  the  execution 
of  the  provisions  of  this  section,  and  the  surplus  (if  any)  shall  be  paid  on  demand  to  the  owner  of  the 
matter  removed. 

The  expenses  of  removal  by  the  Local  Authority  of  any  such  accumulation,  if  and  so  far  as  they 
are  not  covered  by  the  sale  thereof,  may  be  recovered  by  the  Local  Authority  from  the  person  to  whom 
the  same  belongs,  or  from  the  occupier  of  the  land,  or  where  there  is  no  occupier,  from  the  owner. 


PART    IV.— DWELLINGS. 

Subdivisioti  I. — Houses  U7ifit  for  Occupation. 
HOUSES  UNFIT  FOR  OCCUPATION. 

71.  When  it  appears  to  the  Local  Authority  that  ANY  HOUSE  or  OTHER  STRUCTURE  is  unfit 
by  reason  of  its  FILTHY  or  DILAPIDATED  condition  or  improper  construction,  or  by  reason  of  its 
being  infected  with  infectious  disease,  or  otherwise  to  be  used  or  occupied,  the  Local  Authority  may  give 
notice  in  writing  to  the  OWNER  OR  OCCUPIER  of  such  house  or  structure  to  PURIFY  or  REPAIR  or 
ALTER  the  same  so  as  to  render  it  fit  for  use  and  occupation. 

If  the  person  to  whom  the  notice  is  given  fails  to  comply  therewith  witliin  the  time  therein 
specified,  he  shall  be  liable  to  a  daily  penalty  not  exceeding  ten  shillings. 

Moreover,  the  Local  Authority  may  cause  the  house  or  structure  to  be  PULLED  DOWN  OR 
DESTROYED,  and  may  RECOVER  from  the  person  in  default  the  expenses  incurred  by  it  in  so  doing. 

FILTHY  HOUSES. 

72.  When  it  appears  to  the  Local  Authority  that  ANY  HOUSE  or  PART  THEREOF  is  in  such  a 
FILTHY  OR  UNWHOLESOME  CONDITION  that  the  health  of  any  person  is,  or  is  liable  to  be,  affected 
or  endangered  thereby,  or  that  the  whitewashing,  cleansing,  or  purifying  of  any  house  or  part  thereof 
would  tend  to  prevent  or  check  infectious  disease,  the  Local  Authority  shall  give  notice  in  writing  to  the 
owner  or  occupier  of  such  house  or  part  thereof  to  WHITEWASH,  CLEANSE,  or  PURIFY  the  same,  as 
the  case  may  require. 

If  the  person  to  whom  notice  is  so  given  fails  to  comply  therewith  within  the  time  therein 
specified,  he  shall  be  liable  to  a  DAILY  PENALTY  not  exceeding  TEN  SHILLINGS. 

The  Local  Authority  may  cause  such  house  or  part  thereof  to  be  whitewashed,  cleansed,  or  purified, 
and  m  the  meantime  to  be  be  vacated,  and  may  RECOVER  from  the  person  in  default  the  expenses 
incurred  by  it  in  so  doing. 
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INT  TJ I S -A.  3\r  C  E  S . 
PART   v.— NUISANCES   AND   OFFENSIVE  TRADES. 

Subdivision  I. — Nuisances. 
NUISANCES. 

A  nuisance  is  something  which  either  actually  injures,  or  is  likely  to  injure,  health,  and  admits 
of  a  remedy,  either  by  the  individual  whose  act  or  omission  causes  the  nuisance,  or  by  the  Local 
Authority. 

Per  Lord  Mansfield,  C.J. — "To  constitute  a  nuisance  it  is  enough  that  tlie  matter  complained  of 
renders  the  enjoyment  of  life  and  property  uncomfortable." 

79.  (1)  Any  PREMISES  in  such  a  state  as  to  be  a  nuisance  or  injurious  to  health;  rat-runs  on 
premises  is  a  nuisance  within  the  meaning  of  this  section ; 

(2)  Any  POOL,  DITCH,  GUTTER,  WATERCOURSE,  or  SANITARY  CONVENIENCE,  so 
foul  or  in  such  a  state  as  to  be  a  nuisance  or  injurious  to  health; 

(3)  Any  ANIMAL  so  kept  as  to  be  a  nuisance  or  injurious  to  health ; 

(4)  Any  ACCUMULATION  OR  DEPOSIT  which  is  a  nuisance  or  injurious  to  health;  all 

"untidy"  yards  are  dirty  yards,  and  all  dirty  yards  are  a  nuisance,  within  the  meaning 
of  this  section ; 

(5)  Any  HOUSE  OR  PART  OF  A  HOUSE  so  OVERCROWDED  as  to  be  dangerous  or 

injurious  to  the  health  of  the  inmates,  whether  or  not  members  of  the  same  family; 

(6)  Any  FACTORY,  WORKSHOP,  or  WORKPLACE  not  kept  in  a  cleanly  state,  or  not 

ventilated  in  such  a  manner  as  to  i-ender  harmless,  as  far  as  practicable,  any  gases, 
vapours,  dust,  or  other  impurities  generated  in  the  course  of  the  work  carried  on  therein, 
that  are  a  nuisance  or  injurious  to  health,  or  so  overcrowded  while  work  is  carried  on 
as  to  be  dangerous  or  injurious  to  the  health  of  persons  employed  therein;  and 

(7)  Any  CHIMNEY  (not  being  the  chimney  of  a  private  dweUing-house)  sending  forth  SMOKE 

in  such  a  quantity  as  to  be  a  nuisance;  shall  be  deemed  to  be  a  NUISANCE  LIABLE 
TO  BE  DEALT  WITH  IN  MANNER  PROVIDED  BY  THIS  ACT. 


Your  premises  will  be  inspected  by  the  Officers  of  the  Local  Authority  and  the  Joint  Epidemic 
Board,  as  well  as  by  the  Department  of  Public  Health. 

The  co-operation  of  all  householders,  owners,  or  occupiers  with  the  Health  Authorities,  is  earnestly 
requested  in  enforcing  the  above  provisions  of  the  Act  and  ensuring  the  suppression  of  the  PLAGUE. 

Plague  is  a  dirt  disease,  and  is  spread  by  Rats. 

PREMISES  INFESTED  WITH  RATS  WILL  BE  DEALT  WITH  AS  A  NUISANCE. 
KEEP  RATS  OUT  OF  DWELLINGS. 

All  fragments  of  food,  vegetables,  bones,  kc,  about  dwellings  and  yards  should  be  gathered  up 
and  placed  in  a  securely  covered  rubbish-box. 

Every  ratepayer  should  make  a  point  of  reporting  every  NUISANCE  to  the  Clerk  to  the  Local 
Authority. 

NOTICE  is  hereby  given  that  all  OFFENDERS  against  tlie  above  provisions  of  "  The  Health  Act 
■  of  1900,"  or  the  By-laws,  will  be  PROSECUTED. 

By  order, 

B.  BURNETT  HAM,  M.D.,  D.P.H.  (Camb.), 

Commissioner  of  Public  Health, 
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PART  IV. 


Section  I. 

D.— THE   EPIDEMIOLOGY   OF  PLAGUE. 

L-THE  INFECTIVITY  OP  PLAGUE. 

In  the  foregoing  sections  of  this  Report  an  effort  has  been  made  to  set 
forth  the  main  features  of  the  disease,  such  as  it  would  appear  are  essential  to 
a  proper  appreciation  of  the  facts  which  bear  on  the  spread  and  communication 
of  plague  in  Queensland. 

The  general  question  as  to  the  relative  importance  of  the  various  agencies 
which  may  have  been  operative  in  the  spread  of  the  disease,  together  with  the 
epidemiological  problems  which  naturally  arise  in  connection  with  its  mode  of 
dissemination,  have  still  to  be  discussed.  A  review  of  the  evidence  recorded  above 
would  appear  to  place  beyond  doubt  the  close  association  between  plague  in  the 
rat  and  plague  in  man.  This  conclusion,  it  will  thus  be  seen,  has  been  founded  on 
actual  and  extended  observation.  The  strong  character  of  the  evidence  upon 
which  the  plague  rat  stands  condemned  will  appear  on  taking  into  consideration 
the  now  almost  universal  recognition  of  the  danger  incurred  by  its  presence. 
Whether  the  Flea  Theory  or  the  Food  Theory  be  accepted  by  authorities  as  best 
co-ordinating  and  harmonising  all  the  observed  phenomena  with  regard  to  the 
modes  of  dissemination  of  plague — the  active  part  played  by  the  flea  in  the 
transference  of  plague,  or  the  ingestion  of  food  contaminated  with  the  plague 
virus — the  rat  must  still  be  considered  the  fons  et  origo  of  infection  in  either  case. 

It  is  thus  admitted  by  epidemiologists  almost  without  exception  that  the 
rat  is  the  principal  agent  in  the  dissemination  of  bubonic  plague. 

"  The  most  conspicuous  change  in  the  opinion  of  experts  in  India  regarding 
plague,  since  the  issue  of  the  resolution  of  16th  July,  1900,  is  the  greatly  increased 
importance  now  ascribed  to  the  part  played  by  rats  in  spreading  and  keeping 

alive  the  disease  In  fact,  almost  all  the  evidence  regarding  the 

causation  of  plague  may  be  regarded  as  pointing  to  the  rat  as  the  chief  agent  in 
its  diffusion."  (llesolution  issued  by  the  Government  of  India,  Nos.  79-95,  17th 
January,  1906.) 

The  part  played  by  the  rat  in  the  incidence,  dissemination,  and  decline  of 
epidemic  plague  was  unanimously  recognised  by  Australian  observers  from  the 
first  year  of  the  introduction  of  the  disease  into  Sydney  and  Brisbane  in  1900. 
Every  subsequent  year  has  confirmed  and  added  to  the  evidence  collected  and 
recorded  by  the  health  authorities  in  the  capitals  of  both  States. 

Apart  from  the  general  evidence  submitted,  there  are  instances  of  a  specific 
character  which  afi^ord  striking  proof  of  the  observed  association  of  the  epidemic 
with  the  epizootic. 

The  small  number  of  cases  in  connection  with  the  outbreaks  of  plague  in 
1903  in  Brisbane  (19  cases  connected  with  15  places  of  infection)  and  1904  in 
Sydney  (12  cases  with  9  places  of  infection)  ofi^ered  convenient  opportunities  for  the 
observation  and  establishment  of  the  most  significant  feature  exhibited — viz.,  the 
presence  of  plague  rats  in  every  case  at  Sydney,  and  in  all  but  two  cases  at 
Brisbane. 

It  is  true  that  the  mere  proving  of  the  presence  of  plague  rats  in  a  house 
or  locality  before  human  cases  occur  does  not  solve  the  problem  of  the  dissemina- 
tion of  the  disease  by  rats,  but  it  would  appear  to  off.er  p?nmd  facie  evidence  as  to 
the  origin  of  the  infection  in  man.  In  view  of  the  fact  that  the  infectivity  of 
bubonic  plague  from  man  to  man  is  practically  nil,  the  occasional  factor  of  man  in 
the  spread  of  plague  need  not  be  mentioned  here,  as  a  refutation  of  the  statement 
witli  regard  to  the  smallness  of  the  risk  incurred  by  direct  contact,  or  close 
association,  with  plague  patients  taken  generally.  The  epidemic  in  Queensland 
was  not  maintained  by  direct  communication  from  the  sick.    The  immunity  of 
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nurses,  doctors,  and  others  who  were  in  attendance  on  the  patient,  and  the  small 
incidence  on  "  contacts"  and  members  of  a  household  who  were  in  close  association 
witli  the  attacked  person,  are  instructive  facts  in  this  connection.  With  regard 
to  the  facilities  offered  for  human  inter-communication  from  infected  to  uninfected 
places,  it  cannot  be  denied  that  such  communication  could  and  actually  did  take 
place ;  but  in  no  instance  could  it  be  shown  that  an  "  imported  case"  was  the  cause 
of  an  outbreak  of  plague  in  any  part  of  the  State.  It  has  been  commonly  observed 
by  Indian  authorities  that,  while  the  rat  was  responsible  for  a  local  dissemination 
of  plague,  the  spread  of  the  disease  from  one  locality  to  another  was  due  directly 
to  human  agency.  Human  agency,  apart  from  cases  of  pneumonic  plague,  as  a 
factor  in  the  infectivity  of  plague,  is  not  within  the  experience  of  Australian 
observers,  and,  indeed,  it  is  not  necessary  to  assume  that  such  human  agency 
need  occur;  for  it  has  been  clearly  demonstrated  that  where  infected  man  could 
go  infected  rats  could  also  and  generally  did  go.  The  occasional  instances  in 
which  secondary  cases  occurred  in  households  were  not,  therefore,  the  result  of 
close  association  with  the  sick,  but  a  result  from  exposure  to  a  source  of  infection 
common  to  all  the  inmates  of  the  house — -viz.,  the  presence  of  infected  rats. 
What  was  true  of  individual  cases  was  equally  true  of  certain  groups  of  cases, 
living  or  working  in  localities  which  have  been  conveniently  described  as  "  infected 
areas."  In  these'  latter  the  infectiveness  of  the  areas  was  entirely  conditioned 
by  the  infectiveness  of  one  or  more  of  the  buildings  (generally  a  produce  or  other 
store  offering  special  attraction  for  rats)  which  stood  upon  them. 

Where  several  cases  of  plague  occurred  simultaneously,  or  within  a  short 
period  of  each  other,  the  infectivity  of  the  locality  within  which  the  attacked 
resided,  or  worked,  cannot  be  inferred  from  the  fact  alone  that  the  locality,  or 
even  infected  premises  within  such  locality,  harboured  plague-infected  persons. 
Infectivity  of  houses,  however,  by  reason  of  the  presence  of  plague-infected  rats 
within  them,  had  here  constituted  a  danger  not  only  to  the  persons  living  in  them, 
but  also  to  others  resorting  to  them. 

The  incidence  on  houses,  even  in  "  infected  areas,"  was  most  erratic.  It 
certainly  could  not  be  said  in  all  instances  that  infected  rats  were  found  in  all 
places  where  human  cases  occurred.  In  not  an  inconsiderable  proportion  of  cases 
the  common  experience  was  to  find  carcases  of  rats,  often  too  decomposed  for 
definite  decision  as  to  plague-infection,  either  upon  the  infected  premises  them- 
selves or  upon  other  premises  within  a  short  distance  of  them.  The  incidence  on 
members  of  a  household  was  no  less  erratic  than  the  incidence  on  premises.  It 
was  a  common  rule  for  only  one  member  to  be  attacked,  though  all  were  equally 
exposed  to  infection.  It  will  be  seen,  therefore,  that  infection  was  not  conveyed 
by  any  of  the  methods  common  to  other  infectious  diseases — influenza  or  dengue 
fever,  for  example — but  that  some  special  condition  not  commonly  existant,  some 
"  chain  of  circumstances  which  is  rarely  complete  in  all  its  links,  must  be 
necessary,"  as  Dr.  Ashburton  Thompson  has  tersely  stated  (Report  on  the  outbreak 
of  plague  at  Sydney,  1900,  p.  36),  "to  the  infection  of  man." 

It  cannot  be  denied  that  rats  can  infect  their  surroundings  as  well  as  man, 
and  this  capricious  incidence  exhibited  by  plague  is  better  understood  by  the 
migratory  habits  of  rats  than  by  the  more  uniform  movements  of  infected  persons. 

The  dissemination  of  plague  must  imply  a  dissemination  of  the  plague 
bacillus  by  some  vehicle  or  by  the  movements  of  the  hosts  capable  of  carrying  the 
germs.  It  also  necessitates  the  more  or  less  rapid  passage  of  the  plague  organisms 
from  one  host  to  another.  Where  it  could  be  shown  in  instances  of  this  that 
non-communication  from  the  sick  to  the  healthy  person  was  the  rule,  the  appear- 
ance of  secondary  foci,  yielding  indigenous  cases  at  some  distance  from  the 
primary  source  or  central  focus  of  infection  {see  "Map  B"),  would  tend  to  the 
conclusion  that  the  infectiveness  of  localities  is  always  due  to  the  one  and  the  same 
cause.  Localities  infected  one  year  entirely  escaped  the  next.  Epidemic  pre- 
valence of  plague  in  some  towns  of  Northern  Queensland  occurred  at  one  period 
tc  disappear  altogether  for  several  years  in  succession.  It  was  also  the  exception 
for  plague  oases  to  recur  in  the  same  house  in  successive  years. 

Again,  the  disease  was  no  more  spread  by  mediate  than  it  was  by  direct 
communication  from  the  sick.  We  have  no  grounds  for  suspecting  that  either 
man,  who  presumably  carried  about  infected  clothing,  or  those  who  handled 
infected  clothing,  were  important  agents  in  the  spread  of  plague.   The  incidence 


121 


on  nurses,  doctors,  disinfectors,  and  laundresses  was  so  slight  that  it  is  hardly 
possible  to  believe  that  infection  could  have  been  communicated  by  means  of 
infected  clothing.  As  a  matter  of  fact,  but  little  opportunity  was  afforded  for 
infection  to  have  been  carried  in  this  way.  As  early  as  possible,  usually  within 
twelve  hours  of  notification,  the  patient  was  removed  to  the  Isolation  Hospital; 
and  the  room,  its  contents,  together  with  the  personal  effects  of  the  patient, 
thoroughly  disinfected  and  cleansed.  Reference  may  be  made  here  to  a  particular 
instance  in  which  a  straw  mattress  was  thought  to  be  the  chief  factor  in  the 
aetiology  of  three  cases  of  bubonic  plague  during  the  outbreak  of  1907,  at  Brisbane. 
A  ma,n,  his  son,  and  his  daughter  were  in  the  habit  of  resting,  during  some  portion 
of  the  day,  on  a  bed  containing  the  above-mentioned  mattress.  The  bed  was 
placed  beneath  the  house — an  old  and  dilapidated  one  built  on  piles  7  or  8  feet 
high — for  the  sake  of  the  cool  shade  afforded.  The  front  and  one  side  of  this 
underground  room  were  formed  by  a  rubble-stone  wall,  which  afforded  a  perfect 
harbourage  for  rats.  All  three  members  of  the  household  were  removed  to  the 
Plague  Hospital  within  a  few  days  of  each  other.  The  man  died,  the  boy  and 
girl  recovered.  The  burning  of  the  mattress  put  an  end  to  further  cases  among 
the  remaining  members  of  the  family.  But  in  this  case,  although  mediate 
infection  by  a  contaminated  mattress  might  be  suggested,  the  fact  that  this  was 
literally  swarming  with  ffeas  and  bugs  indicates  that  this  explanation  of  the  origin 
of  plague  in  these  successive  instances  of  its  occurrence  is  by  no  means  an 
inevitable  one. 

In  further  consideration  of  the  question  of  apparent  mediate  infection  in 
merchandise  and  articles  of  commerce,  it  may  be  said  that  infection  is  conceivable 
when  such  commodities  have  been  contaminated  by  the  discharges  of  infected 
man  or  rats,  or  that  it  is  inherent  in  goods  likely  to  carry  the  latter. 

In  discussing  the  incidence  on  occupation,  mention  was  made  of  the  fact 
that  produce  and  fodder,  bags  and  bales,  &c.,  were  looked  upon  as  "dangerous 
goods,"  in  view  of  the  heavy  incidence  of  plague  both  in  man  and  rats  on  the 
produce  stores.  The  goods  to  which  suspicion  mostly  attached  were  precisely 
those  which  proved  most  attractive  to  rats,  either  by  the  nature  of  the  goods 
themselves  or  by  reason  of  the  places  in  which  they  were  stored. 

Observation  has  shown  that  cases  in  man  occurred  and  plague-infected 
rats  were  found  in  previously  uninfected  places  of  the  State,  at  precisely  a  time 
when  fodder  was  imported  from  some  place  oversea,  from  a  neighbouring  State,  or 
from  local  stores  situated  in  an  infected  area  of  the  metropolis;  these  places 
being  one  to  which  such  merchandise  had  been  conveyed. 

The  persons  handling  this  fodder,  or  associated  with  the  premises  in  which 
it  was  stored,  were,  in  some  instances,  the  only  persons  attacked.  Cases  at 
Ipswich,  Buiidaberg,  Cairns,  and  Townsville,  and  a  severe  epizootic  among  the 
rats  at  Childers,  were  thought  to  have  originated  by  the  introduction  of  pre- 
sumably infected  produce  thereto. 

This  suggestion  was,  save  in  the  case  of  two  of  these  towns,  quite 
unsupported  by  anything  in  the  nature  of  positive  evidence  as  to  the  actual  con- 
veyance of  plague-infected  rats  with  this  fodder.  At  Ipswich  and  Bundaberg, 
the  carcases  of  numerous  plague  rats  were  actually  found  among  the  produce 
stored  in  premises  where  the  cases  occurred.  The  heavy  incidence  of  plague  on 
produce-store  employees,  and  to  a  less  extent  on  grooms,  jockeys,  stablemen, 
drivers,  and  others  whose  duties  included  the  feeding  of  horses,  would  seem  to 
incriminate  produce,  grain,  &c.,  as  a  source  of  infection.  The  latter  were  in 
many  of  the  above  instances  traceable  to  stores  to  which  infected  rats  had  had 
access,  but  the  discovery  of  rats,  alive  or  dead,  in  this  produce  or  in  the  bags, 
crates,  or  packing  containing  the  same  was  quite  an  exceptional  circumstance. 
That  infection,  in  some  way  or  another,  may  adhere  to  bags,  fodder,  produce,  hay, 
&c.,  finds  further  support  in  the  fact  that  specific  cases  can  be  cited  to  show  that 
on  four  separate  occasions  packers  of  crockery,  glassware,  &c.,  in  warehouses 
were  attacked  with  plague  after  handling  straw  packing  obtained  from  infected 
produce  stores  in  the  city  of  Brisbane. 

It  would  seem,  therefore,  that  while  there  are  good  grounds  for  believing 
that  produce  is  responsible,  but  not  necessarily  v^r  se,  for  the  importation  or 
carriage  of  plague  in  some  instances,  it  is  often  difficult  to  obtain  evidence  of  the 
conveyance  of  infection  by  fodder,  grain,  &c,,  even  where  such  conveyance  had 
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actually  taken  place.  The  bacteriological  data  regarding  the  infectivity  of 
merchandise  is  for  the  most  part  of  a  negative  character.  Rosenau  (Bulletin 
No.  4,  1901,  Hygienic  Laboratory,  Washington)  has  shown  that  the  organism 
of  plague  usually  dies  in  a  few  days  on  the  surface  of  wood,  paper,  bone,  and 
such-like  articles  of  dry  merchandise.  He  also  found  that  clothing  and  bedding 
can  harbour  infection  for  a  long  time,  and  may  act  as  fomites,  and  that  food, 
products,  such  as  butter,  milk,  and  cheese,  may  carry  the  infection  of  plague, 
but  the  bacillus  usually  dies  quickly  on  the  surface  of  fruits  and  prepared  foods. 

The  suggestion  that  plague  may  have  been  imported  into  Australia  in  jute 
and  jute  bags  manufactured  in  Bombay  and  Calcutta  received  support  from  the 
evidence  of  Dr.  A.  S.  Lang,  Chief  Veterinary  Surgeon  and  Bacteriologist  to  the 
French  Government  in  New  Caledonia.  Dr.  Lang,  when  on  a  visit  to  Brisbane 
in  1900,  stated  that  he  felt  confident  the  outbreak  of  plague  in  Noumea  was 
occasioned  by  the  importation  of  large  quantities  of  jute  which  has  been  shipped 
to  Noumea  from  Bombay  and  Calcutta — at  the  time  the  latter  were  infected  ports. 

The  Plague  Regulations  in  force  in  Queensland  and  other  States  of  the 
Commonwealth  prohibit  the  importation  of  used  produce  sacks,  and  when  it  is 
realised  that  many  of  the  new  bags  imported  from  India  are  made  from  material 
served  out  by  the  factories  to  natives  who  make  it  up  in  their  own  hovels  where 
plague  infection  is  rife,  one  can  understand  why  this  item  of  merchandise  may 
well  fall  under  suspicion. 

Having  now  suimnarised  what  seems  to  us  likely  to  be  the  positive  evidence 
with  regard  to  the  introduction  and  spread  of  plague  by  means  of  merchandise, 
we  may  briefly  consider  the  broader  features  of  trade  between  infected  and 
uninfected  places.  In  the  Report  on  the  Indian  Plague  Commission  (1898-99, 
vol.  v.,  par.  2()2),  it  is  stated:  "The  question  of  the  possibility  of  plague  being 
carried  into  countries  oversea  by  infected  merchandise  is  a  very  wide  question, 
affecting,  as  it  does,  the  general  operations  of  trade.  It  would  seem  to  us  that  the 
most  important  point  to  consider  with  regard  to  this  question  is  the  fact  that, 
though  pJague  might  conceivably  be  conveyed  in  this  manner,  millions  of  tons  of 
Indian  merchandise  have  been  imported  into  the  great  European  ports,  without 
giving  origin  to  any  outbreak  of  plague,  either  among  the  stevedores,  who  handled 
the  cargo  in  bulk,  or  among  the  operatives  who  dealt  in  detail  with  the  mer- 
chandise."' 

In  the  Thirty- third  Annual  Report  of  the  Medical  Officer  of  the  Local 
Government  Board,  England  (1903-1904),  Dr.  Theodore  Thomson  arrives  at  much 
the  same  conclusions.  Dr.  Thomson  says:  "In  the  earlier  days  of  the  present 
recurrence  of  plague  in  epidemic  form,  no  measures  whatever  were  taken  as 
regards  rats  in  our  home  ports;  and,  indeed,  even  to-day  such  measures  are,  in 
most  of  our  ports,  limited  to  ships  known  to  have  plague  on  board.  Yet,  notwith- 
standing our  enormous  mercantile  traffic  with  all  parts  of  the  world,  extension  of 
plague  on  shore  has  taken  place  in  four  instances  only — viz.,  twice  at  Glasgow,  once 
at  Liverpool,  and  once  at  Cardiff."  It  cannot  be  argued,  however,  that  because 
the  introduction  of  infection  into  countries  oversea  has  not  been  directly  traceable 
to  merchandise,  that  the  introduction  of  infection  in  certain  articles  of  mer- 
chandise is  impossible.  It  is  difficult  to  understand  that  the  virus,  in  the  nature 
of  the  "  naked  "  or  unprotected  plague  organism,  can  remain  latent  in  articles  of 
merchandise  for  any  lengthened  period,  and  we  have  now  reached  a  point  at  which 
it  is  appropriate  to  discuss  how  such  infection  may  be  artificially  introduced.  We 
have  seen  that  sunlight,  fresh  air,  and  dessication  will  destroy  the  plague  bacillus 
more  or  less  rapidly,  and  that  it  does  not  survive  long  on  the  surface  of  inanimate 
objects  exposed  to  the  above  natural  agencies.  That  its  growth,  moreover,  under 
conditions  of  external  nature  is  restricted  may  be  inferred  again  from  the  fact 
that  competition  with  the  ordinary  saprophytic  organisms  in  the  struggle  for 
existence  would  sooner  or  later  put  an  end  to  its  continued  survival,  for,  as  has 
been  ascertained,  its  vitality  even  in  Dure  culture,  where  no  such  competition 
exists,  is  often  difficult  to  maintain.  Indeed,  it  is  owing  to  the  more  luxuriant 
growth  of  these  common  saprophvtic  bacteria  that  the  existence  or  otherwise  of 
the  plague  organism  as  a  sapro])hyte  itself  cannot  be  satisfactorily  determined 
in  the  soil  or  in  the  dirt  of  floors  of  infected  houses. 

The  Report  of  the  Indian  Plague  Commission  (1901T  records  the  fact 
that,  in  the  very  numerous  series  of  experiments  made  in  India,  the  plague 
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bacillus  has  never  been  detected  in  the  floors  of  infected  houses  by  any  trustworthy 
observer.  Tlie  Indian  Advisory  Committee  (1906)  adds,  "  As  far  as  we  know  this 
bacterioloj:jical  feat  still  remams  unaccomplished." 

It  would  appear  that  the  complex  biological  features  of  bacteria  due  to 
association  and  antagonism  are  as  yet  but  little  understood,  the  attempt  to 
estimate  the  life  history  of  the  plague  organism  upon  a  variety  of  objects  and 
under  various  conditions  failing  when  a  departure  from  natural  conditions  is  made. 

In  order,  therefore,  to  harmonise  the  bacteriological  with  the  epidemio- 
logical observations,  it  must  be  assumed  that  the  possible  channels  of  infection 
are  such  as  to  secure  for  the  plague  organism  a  certain  security  against  the 
bactericidal  operations  of  Nature. 

The  Indian  Advisory  Committee  (1906)  concluded,  as  the  outcome  of 
elaborate  experiments,  "  That  animals  can  walk  about  and  sleep  on  floors,  which 
have  been  grossly  contaminated  with  virulent  cultures  of  B.  ijestis,  without  con- 
tracting plague,  if  only  an  interval  of  about  twenty-four  hours  is  left  between 
the  contamination  and  the  placing  of  the  animals  on  the  floors."  It  significantly 
adds,  however,  that  this  obtained  alone  "  as  long  as  fleas  were  rigorously 
excluded." 

The  transport  of  plague-rats  in  fodder  and  other  articles  of  merchandise 
must  be  regarded  as  of  predominant  importance  where  facts  can  be  adduced  to 
show  that  such  conveyance  has  actually  taken  place.  Infected  rats  can  and  do 
get  ashore  from  ships,  in  cargo  and  other  ways,  in  spite  of  the  utmost  vigilance, 
and  in  this  connection  the  initial  source  of  infection  may  ofttimes  be  unobserved. 

That  the  health  authorities  are  cognisant  of  such  danger  from  rats  is 
evidenced  by  the  elaborate  precautions  adopted  at  each  port  to  prevent  the  access 
of  ship-rats  to  the  shore  or  shore  rats  to  the  ships. 

While  the  plague-rat  is  a  necessary  factor  in  the  spread  of  plague,  it  does  not 
follow  that  actual  contact  with  the  plague-rat  is  necessary  to  or  even  determines 
the  infection  of  man.  It  has  already  been  shown  that  where  such  contact  occurred 
infection  was  the  exception  and  not  the  rule.  It  will  also  be  shown  presently 
that  in  several  places  abroad  epidemics  of  plague  have  occurred  without  a  corre- 
sponding CDizootic  amongst  rats;  and,  on  the  other  hand,  an  outbreak  amongst 
rats  at  Childers,  in  extra-coastal  Queensland,  ran  its  course  and  terminated  with 
but  one  single  case  in  human  beings.  In  discussing  the  geogranhical  distribution 
of  rats,  particular  attention  will  be  called  to  the  species  of  rats  and,  when 
considering  the  subject  of  plague  and  rat  parasites,  the  species  of  fleas  which,  in 
our  opinion,  are  more  directly  concerned  in  the  spread  of  epidemic  plague.  To 
revert,  however,  to  the  conveyance  of  plague  by  particular  articles  of  merchandise. 
Apart  from  the  conveyance  of  plague-rats  in  produce  and  other  fodder  likelv  to 
attract  rats,  the  operation  of  some  other  m_ode  of  conveyance  of  infection,  such 
as  the  carriao-e  of  plague-infected  rat-fleas  in  the  incriminated  articles,  would 
throw  much  lisrht  on  many  hitherto  obscure  features  in  connec+ion  with  the 
question  as  to  whether  merchandise  is  to  be  regarded  as  infective.  Tltis  extension 
of  the  rat-flea  hvpothesis  would  exnlain  why  bags,  bales,  clothing,  grain,  produce, 
and  other  fodder  could  carry  infection  in  the  absence  of  pla<?ue-rats.  It  also 
affords  an  explanation  of  the  infectivitv  of  houses  into  whinh  infection  has  been 
introduced  by  rats,  the  fleas  remaining  when  the  rats  have  fled  or  died. 

Apparent  persistency  of  plague  in  soil  (soil  infection)  and  the  "clinging" 
of  infection  to  certain  tenements,  in  the  absence  of  a  continuance  of  rat  presence, 
is  also  similarly  explained  by  a  constancy  in  flea,  occurrence.  Apart,  indeed,  from 
this,  there  is  no  evidence  with  respect  to  Australian  occurrences  of  "place 
infection." 

In  connection  with  the  storage  of  grain  and  fodder,  it  is  a  well  known  fact 
that  fleas  often  swarm  in  the  dust  and  dehris  of  the  chaff.  8zq..  on  \ho  floors, 
wooden  or  earthen,  of  the  sfranaries.  If  old  and  stale-looking-  chafl'.  whieh  has 
lain  for  some  time  in  dark  and  dirty  places,  be  carefully  sifted,  fl^as  will  often  be 
plentifully  found  in  it.  The  common  flea,  on  the  domestic  rat.  M.  rnifvs.  is  the 
Pnlex  clipovis.  This  flea  is  sensitive  to  litrht,  and  lives  with  its  host  in  dark  nlaces 
among  the  produce  baq-s  and  in  the  roofs  of  houses.  It  has  been  recorded  by 
trustworthv  observers  that  each  flea  has  its  definite  host,  and,  under  ordinary  cir- 
cumstances, will  stick  to  its  host:  but,  when  driven  by  hunp-er,  in  the  absence, 
or  on  tlie  death,  of  its  host,  it  will  attack  man.   That  this  flea  is  an  important 
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agent  in  the  transference  of  plague  from  rat  to  rat  is  evident  from  the  important 
experiments  recently  carried  out  by  the  Indian  Plague  Commission  (190o),  but 
whether  the  P.  cheopis  plays  the  same  active  part  in  the  transfer  of  the  disease 
from  rat  to  man  no  direct  experimental  evidence  can,  of  course,  be  forthcoming. 
The  possibility  of  infecting  other  Primates  by  rat-fleas  has,  however,  been  shown 
by  the  Indian  Advisory  Committee,  monkeys  being  the  object  of  experiment 
{vid.  p.  15b).  The  fact  of  contact  infection  arising  from  propinquity  oi  man  to 
man  being  so  little  in  evidence  receives  an  explanation  in  the  fact  that,  notwith- 
standing the  passage  of  a  flea  from  its  proper  host  to  man,  or  vice  versa,  evidently 
takes  place,  the  passage  of  the  rat-flea  from  man  to  man  (man  being  only  a  faculta- 
tive host)  must  be  a  comparatively  rare  contingency.  The  reports  on  plague 
investigations  in  India,  issued  by  the  Advisory  Committee,  however,  show  that 
F.  cheojns  will  not  only  under  certain  circumstances  readily  bite  and  feed  on  man, 
but,  also,  that  this  species  of  flea  can  be  kept  alive  for  more  than  three  weeks  by 
feeding  it  on  man  alone. 

In  connection  with  the  importation  of  trade  under  circumstances  which 
exclude  the  intervention  of  rats,  the  question  which  now  presents  itself  for  solution 
is  the  length  of  time  the  plague-infected  rat-flea  will  live  in  the  particular  environ- 
ment into  which  it  may  in  such  case  be  introduced  in  the  absence  of  its  host  ?  The 
infectivity  of  clothing  and  such  articles  may,  perhaps,  receive  its  explanation 
from  the  fact  that  fleas  that  have  partaken  of  a  meal  will  persist  for  a  long  time 
in  the  shelter  that  these  objects  are  capable  of  aftording.  This  explanation  has 
been  thus  alluded  to  by  Eannerman :  "  It  seems  (he  writes)  to  explain  the 
infectivity  of  clothes  so  often  noticed.  It  is  probably  the  fleas  in  the  clothes  that 
are  the  danger  not  the  clothes  themselves." — ("Journal  Hygiene,"  April,  1902.) 
We  have  seen  that  for  the  transference  or  transportation  of  the  plague  bacillus 
some  security  for  the  bacillus,  such  as  is  found  in  the  body  of  the  flea,  is  probably 
necessary  duiing  its  passage  from  host  to  host.  The  flea  has  great  powers  of 
endurance,  apart  from  its  host,  and  comparative  longevity.  The  rat  being  the 
proper  host  of  the  rat-flea,  the  fact  of  its  attacking  man — and  it  is  abundantly 
evident  that  it  will  do  so — is  fortunately  an  incident  in  its  economy  compelled  by 
exceptional  circumstances — its  deprivation  by  an  emergency  of  its  host,  the  rat.  If 
we  assume  that  the  spread  of  plague  depends  on  a  dual  process  of  adaptation  on  the 
part  of  the  plague  bacillus  to  growth  within  the  rat  or  human  organism  on  the  one 
hand,  and  to  survival  in  a  more  or  less  virulent  condition  within  the  body  of  the 
flea  or  other  insect  on  the  other  hand,  the  question  would  become  one  of  the 
greatest  importance  in  connection  with  the  epidemiology  of  plague,  if  it  could 
be  shown  that  the  plague  bacillus  undergoes  a  numerical  development  in  the  body 
of  the  flea.  As  to  the  latter  hypothesis,  that  the  flea  is  a  real  intermediary  host  of 
plague,  evidence  is  not  wanting.  The  Indian  Plague  Commission  has  recently 
made  a  large  series  of  observations  to  determine  the  presence  or  absence  of 
abundant  plague  bacilli  in  the  stomach  contents  of  fleas,  and  established  the  con- 
clusion that  "  multiplication  of  plague  bacilli  may  take  place  in  the  flea's 
stomach."— ("  The  Journal  of  Hygiene,"  Vol.  7,  .No.  3,  July,  1907,  p.  4.) 

If  the  flea  is  a  mere  passive  carrier  of  the  plague  organism,  why  not  the 
bug  and  the  mosquito?  In  rats  dying  of  septicsemic  plague,  the  blood  of  the 
circulation  contains  the  B.  pestis  in  enormous  numbers,  which  could  readily  be 
abstracted  by  any  blood-suctorial  insect.  If  the  flea  be  an  accidental  agent  in 
the  dissemination  of  the  disease,  the  infective  material  is  probably  carried  on  the 
feet  lancets  or  other  portion  of  its  anatomy,  and  flies  beetles  and  cockroaches 
having  access  to  contaminated  foodstuffs  could  probably  act  in  the  same  way. 
With  regard  to  cockroaches  alone,  have  we  evidence  to  show  that  infection  can 
be  thus  communicated  from  infected  to  healthy  rats,  but  it  is  doubtful  whether 
any  great  importance  can  be  attached  to  this  isolated  observation,  as  indicating 
a  method  of  transmission  in  the  epizootic  or  epidemic  spread  of  plague. 

That  the  virus  may  effect  an  entrance  into  the  animal  organism  through 
the  channel  of  the  alimentary  canal  is  evidenced  by  the  facility  with  which  animals 
take  plague  by  feeding.  The  suggestion  that  man  not  unfrequently  contracts 
the  disease  by  the  ingestion  of  plague-infected  food  contaminated  by  an  infected 
rat  is  for  the  most  part  based  on  the  results  obtained  by  feeding  animals  with 
pure  cultures,  with  tissues  containing  the  plague  organisms,  or  with  plague 
material  from  man,  rats,  or  other  animals.   The  post-mortem  examination  of  rats 
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fed  with  plague  material  revealed  the  presence  of  definite  and  well-marked  patho- 
logical cnanges  in  the  intestmes.  Hunter,  of  Hong  Kong,  called  attention  to 
the  great  irequency  with  which  the  intestines  were  tJae  seat  of  primary 
hsemorrhagic  lesions  in  a  large  number  of  autopsies  conducted  by  him  on  plague 
cases,  and  m  his  "  Iveport  on  a  liesearch  mto  Epizootic  and  Epidemic  Plague," 
1904,  he  has  given  a  aetailed  description  of  these  pathological  changes  met  with 
in  the  alimentary  canal  and  mesenteric  glands.  Simpson  (1905)  confirmed  the 
pathological  description  given  by  Hunter. 

Ivleui  (The  Bacteriology  and  Etiology  of  Oriental  Plague,  1906)  records  a 
considerable  number  of  feeding  experiments  in  which  he  was  successful  in  giving 
the  disease  to  rats,  mice,  and  guinea-pigs  by  protecting  the  cultures  and  organs 
of  plague-infected  animals  by  first  drying  them  along  witli  the  food,  or  by  admmis^ 
termg  the  virus  with  the  food  m  such  a  state  that  part  of  it  was  not  affected  by 
the  gastric  juice  of  the  stomach.  He  found  that  the  plague  bacilli  taken  in  the 
contaminated  food  in  this  way  multiplied  in  the  intestines,  entered  the  lacteals  of 
the  latter,  and  so  invaded  the  blood  stream  in  considerable  numbers.  The  infected 
animals  died  between  the  fourth  and  sixLh  days.  In  every  instance  enlargement 
and  congestion  of  the  mesenteric  glands,  with  definite  pathological  changes  in 
the  intestines,  were  present.  Klem  says ;  "  The  positive  results  obtained  by  feeding 
with  semi-dried  or  more  completely  dried  gelatinous  plague  materials — e.g., 
gelatine  cultures  ,and  plague  organs  dried  by  themselves  or  mixed  with  food- 
stuft's  (wheat,  rice,  flour) — are  in  marked  contrast  to  the  negative  results  of  feeding 
witli  fresh  plague  materials — e.g,  fresh  milk  cultures,  broth  cultures,  watery 
emulsions  of  cultures  of  B.  jjestis  and  fresh  plague  organs." 

The  above  facts  would  certainly  support  the  view  that  plague  may  effect  an 
entrance  into  the  animal  organism  by  the  digestive  tract,  and  that  a  similar 
condition  might  occur  in  respect  of  human  beings,  the  point  of  infection,  as  Klein 
states,  being  chiefly  the  intestine  itself. 

The  results  of  laboratory  experiments,  however,  cannot  altogether  be 
received  as  indicating  an  actual  approximation  to  natural  conditions.  This  has 
already  been  mentioned  in  connection  with  the  use  of  the  Danysz  rat  virus  as  a 
method  of  destroying  rats.  The  actual  results  achieved  in  the  open  air  were  not 
at  all  proportionate  to  the  results  obtained  with  laboratory  animals.  The  virus 
in  the  latter  case  v/as  uniformly  kept  at  and  administered  in  the  highest  state  of 
its  activity  and  vitality,  and  there  was  little  chance  for  contamination  by 
saprophytic  ba,cteria,  or  of  the  various  modes  of  escape  which  must  always  be 
operative  in  Nature. 

The  Indian  Plague  Commission  ("  Journal  of  Hygiene,"  July,  1907)  directs 
special  attention  to  the  yosi-mortem  appearances  of  rats  infected  by  feeding  and 
those  found  in  rats  naturally  infected.  In  the  case  of  fed  rats,  the  intestines  were 
congested  with  haemorrhages  and  ulceration  of  Peyer's  patches,  and  the  common 
site  of  the  bubo  was  the  mesentery.  In  naturally  infected  rats,  the  stomach  and 
intestines  showed  no  subcutaneous  haemorrhages  and  no  mesenteric  bubo  had  been 
observed  in  5,000  ]Jost-mortems.  Moreover,  the  pathological  changes  corresponded 
to  those  exhibited  by  rats  that  had  died  of  plague  under  artificial  conditions,  in 
which  the  disease  was  due  to  inoculation — flea-bite.  These  observations  afford 
very  striking  evidence  that  rats  in  Nature  are  not  infected  by  feeding.  Both 
Simpson  and  Hunter  have  contended  that  the  ingestion  of  food  contaminated  with 
the  plague  virus  is  the  cause  of  the  septicaemic  form  of  plague  in  man.  This  theory 
was  formulated  by  them  on  their  observations  in  Hong  Kong  of  fost-mortem 
examinations  of  plague  cases  and  experiments  on  wild  rats  fed  with  fresh  plague 
organs.  The  patliologicai  changes  described  by  these  observers  are,  however, 
practically  present  in  every  septicasmic  case  of  plague,  whether  following  on  the 
ordinary  bubonic  type  or  occurring  primarily  as  a  septicjemia  without  buboes.  In 
many  of  our  own  cases,  in  which  infection  was  thought  to  have  been  caused  by 
ingestion  of  contaminated  food,  the  characteristic  fost-mortem  appearance  of 
engorgement  and  haemorrhage  was  frequently  associated  with  enlargement  and 
inflammation  of  the  retro-peritoneal  glands,  and  not  infrequently  of  the  mesenteric 
glands. 

Again,  both  rats  and  mice  commonly  die  of  the  septicsemic  form  of  plague 
whether  caused  by  ingestion  or  inoculation.  Judged  by  the  pathological  changes 
observed  m  the  dead  bodies  of  human  beings,  as  hitherto  recorded,  it  would  appear 
that  more  evidence  and  further  observation  are  necessary  before  any  definite 
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pronouncement  can  be  made  with  regard  to  Dr.  Simpson's  contention  that 
septicagmic  plague  is  m  most  cases  contracted  by  the  alimentary  canal."  At 
best,  however,  the  food  theory  does  not  explain  epidemic  plagae. 

IL— THE  RELATION  OP  THE  EPIZOOTIC  TO  THE  EPIDEMIC. 

The  observation  that  rat  mortality  preceded  or  accompanied  certain 
epidemics  of  plague  is  a  very  ancient  one.  The  recognition  that  rats  died  of  a 
disease — caused  Dy  an  organism  morphologically  and  culturally  identical  with  a 
microbe  recovered  from  the  tissues  of  human  beings  attacked  at  or  about  the 
same  time — and  recognised  as  plague,  was,  however,  a  phenomenon  of  com- 
paratively modern  date.  The  two  important  factors  which  had  to  be  determined 
111  connection  with  the  epizootic  were — firstly,  that  the  actual  disease  attacking 
rats  and  affecting  human  beings  was  undoubtedly  plague;  and,  secondly,  that 
the  epizootic  had  a  relationship  with  plague  in  man  with  regard  to  place  and  time. 
That  rats  constitute  the  chief,  if  not  the  sole,  source  for  the  bubonic  infection  of 
man  is  a  statement  that  has  now  been  freely  conceded  by  many  observers,  though 
denied  by  some. 

Taken  as  a  bald  statement  of  fact  and  without  reference  to  a  reasonable 
causality  as  between  rat  and  man,  it  must  be  admitted  that  it  falls  short  of  the 
importance  to  which  Australian  observers,  at  any  rate,  attribute  to  it. 

Apart  from  the  evidence  of  the  observed  association;  the  question  of 
causality  has  hitherto  been  left  so  open  a  question  by  Indian  and  other  observers 
that,  not  having  acquired  the  data  necessary  for  the  decision  of  the  question,  they 
have  fallen  back  on  a  negative  line  of  argument. 

There  is  a  difference  between  the  observation  of  rat  plague  and  the  identi- 
fication of  rat  plague.  Only  a  continuous  and  systematic  investigation  of  the  rat 
all  the  year  round,  in  the  period  of  freedom  of  plague  as  well  as  in  the  period  of 
prevalence,  can  establish  infection  of  the  rat  as  a  necessary  factor  in  the  infection 
of  man. 

The  contentions  that  but  little  is  really  known  of  many  bacillary  diseases 
outside  the  human  organism;  that  rat  and  man  may  take  plague  from  some 
common  source  at  present  unknown ;  that  an  epidemic  of  plague  may  occur  with- 
out a  coincident  epizootic  amongst  rats;  that  actual  contact  with  the  plague  rat 
is  unnecessary  to  infection  of  man ;  that  plague  rats  are  often  found  on  premises 
unattended  with  cases  in  man,  &c.,  would  only  apparently  sustain  a  correct 
judgment  regarding  this  question  concerning  the  association  of  epidemic  and 
epizootic  plague  in  so  much  as  the  observations  relate  to  a  more  or  less  short 
period  of  observation  and  a  narrower  field  of  operation. 

The  anomalous  character  of  the  above  observations  may  possibly  be 
explained  by  the  fact  tliat,  while  the  plague  rat  is  directly  involved  in  the  dis- 
semination of  the  infection,  the  plague  rat  is  not  the  only  factor  concerned.  We 
do  not  contend  that  it  is. 

An  intermediary  between  the  rat  and  man  is  necessary. 

That  the  epizootic  (Rat  Plague)  and  the  epidemic  (Human  Plague)  are 
commonly  successive  is  a  fact  in  harmony  with  the  observation  that  when  any 
animal  succumbs  or,  indeed,  is  even  moribund  from  one  cause  or  another  the 
fleas  that  liave  been  subsisting  on  it  leave  it  and  attach  themselves  to  another 
animal  host,  should  there  be  one  that  can  afi'ord  them  sustenance,  and  we  may 
thus  on  occasion  observe  the  coexistence  of  rats  dead  of  plague,  fleas,  and  human 
plague. 

Rat  mortality  was  invariably  discovered  in  every  indigenous  centre  of 
plague  throughout  the  State,  the  rise  in  rat  infection  always  preceding  the  mani- 
festation of  tlie  cases  in  man.  Epizootics  occurred  at  periods  when  epidemics 
were  prevalent,  and  both  took  place  at  certain  seasons  of  the  year  which  extended 
observation  led  us  to  anticipate.  The  association  was  observed  year  after  year. 
Sporadic  cases  in  man  during  periods  of  quiescence  were  also  attended  by  the 
presence  of  plague  of  sporadic  occurrence  in  rats.  The  assumption  that  the 
epidemic  was  a  consequence  of  the  epizootic  is  further  based  on  the  fact  that  the 
dissemination  of  travelling  plague  cultures  in  the  living  bodies  of  rats  was  over 
areas  which  coincided  with  areas  over  which  the  epidemic  was  observed  to  extend. 
A  survey  of  the  charts  appended  hereto  will  show  the  weekly  course  of  the 
epidemics  and  epizootics  for  the  years  1900-1907  within  the  Metropolitan  iVrea. 
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The  epidemic  is  marked  by  a  continuous  line,  the  epizootic  by  a  dotted  one. 

In  connection  with  the  epizootic  curves  it  may  be  explained  that  they  only 
indicate  approximately  the  proportional  severity  of  tlie  disease  amongst  rats,  since 
the  number  actually  found  mfected  in  the  daily  collection  made  for  bacteriological 
examination  must  iall  far  short  of  the  number  naturally  infected  in  the  open,  but, 
for  obvious  reasons,  not  obtainable.  The  rat  curves,  therefore,  indicate  ttie  extent 
and  result  of  the  search,  but  cannot  be  considered  as  complete.  It  will  be  noticed 
for  the  years  1900,  1902,  1903,  1904,  and  190(5  that  infected  rats  were  discovered 
previous  to  the  cases  in  human  beings. 

In  1901,  1905,  and  1907,  human  cases  apparently  occurred  early  in  these 
years,  either  before,  or  concurrently  with,  the  mortality  of  rats;  but  on  reference 
to  the  charts  it  will  be  seen  that  infected  rats  were  found  in  the  latter  end  of  the 
year — Noveinber  and  December — immediately  preceding  those  under  discussion. 

The  conclusions  deduced  from  a  study  of  the  charts  are  the  follow- 
ing:— 

1.  That  a  close  association  exists  between  plague  in  rats  and  plague  in 

man. 

2.  That  the  epizootic  invariably  precedes  the  epidemic. 

3.  That  the  epizootic  runs  concurrently  with  and  outlasts  the  epidemic. 

4.  That  an  interval,  usually  short,  elapses  between  the  death  of  rats 

and  the  attacks  of  human  beings. 

5.  That  the  curves  of  the  epizootics  bear  a  general  resemblance  to  the 

curves  of  the  epidemics,  the  rise  and  fall  in  the  former  being 
followed  by  a  rise  and  fall  m  the  latter. 

6.  That  both  the  epidemic  and  the  epizootic  exhibit  a  period  of 

incidence,  stasis,  and  decline. 

7.  That  the  incidence  on  both  rats  and  man  is  heaviest  in  the  months 

of  April,  May,  and  June. 

8.  That  from  the  middle  of  the  year — end  of  June — to  the  end  of  the 

year,  there  is  a  marked  period  of  quiescence. 

9.  That  in  a  few  years  this  period  of  freedom  is  broken  by  sporadic 

cases  both  in  man  and  rats. 
10.  That  both  the  epidemics  and  the  epizootics  have  been  of  compara- 
tively modest  dimensions. 


IIL-SPECIES  OP  RATS. 

A  knowledge  of  the  life  history,  habits,  distribution,  and  habitats  of  the 
various  species  of  rats  is  essential  to  the  proper  study  of  plague. 

In  Brisbane,  at  least  five  kinds  of  rats  have  been  met  with,  but,  practically 
speaking,  there  are  only  two  distinct  species  of  rats  with  which  we  are  concerned 
in  Australia — viz.,  the  3Ius  decumanus  and  3Ius  ?^attus. 

1.  — The  Mvs  decumanus:  The  common  Grey,  Brown,  or  Norway  Eat. 
Chief  features — Body:  Thick  set,  strong,  and  muscular;  claws  blunt  for 

burrowing  with.  Head:  Face  broad  with  prominent  black  eyes;  short  round 
blunt  ears  covered  with  very  fine  hair;  blunt  nose;  short  and  chisel-shaped 
incisors.  Tail :  Thick,  shorter  than  head  and  body  combined,  and  about  same 
length  as  the  animals  body;  blackish  in  colour,  lighter  below,  and  blunt  at  the  tip. 

Habits — Haunts  sewers,  drains,  cellars,  and  basements.  Feeds  on  gar- 
bage, and  has  great  cannibalistic  propensities.    Does  not  live  in  captivity. 

2.  — The  Mus  rattus :    The  Black  or  Old  English  Eat. 

Chief  features — Body:  About  two-thirds  the  size  of  the  Mus  decumanus; 
long  and  slim;  has  a  bright,  blackish-ruddy  coat;  claws  sharp  for  climbing. 
Head:  Face  sharp,  with  pointed  nose;  eyes  bright  and  prominent;  ears  oval-, 
long,  delicate,  and  almost  transparent,  with  very  few  hairs  on  them;  incisor  teeth 
sharp  and  pointed.  Tail:  Long  and  slender,  equal  in  length  to  the  body  plus  the 
head;  distinctly  blackish  in  colour  and  pointed  at  the  tip. 

Habits — Is  a  nimble  climber.  Lives  in  the  house,  in  ceilings,  upper 
floors,  and  rooms;  also  lives  in  trees.  Feeds  on  grain,  fruit,  and  the  household 
foodstuffs.   The  ship  lat.   It  is  easily  tamed,  but  will  not  breed  in  captivity. 
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3.  — Mus  Alexandrinus  rujus:  This  rat  is  not  a  distinct  species,  but  a 
variety  of  the  Mus  rattus,  or  European  black  rat.  It  has  a  rufous  or  ruddy-grey 
coloured  coat  intermingled  with  a  few  black  hairs.  In  size,  appearance,  and 
habits  it  simulates  the  M.  rattus.  It  has  long  thin  ears,  and  a  tail  longer  than 
the  head  and  body  combmed,  and  tapering  to  a  point;  blackish  in  colour.  Has 
sharp  claws  for  climbing.  It  is  also  a  house  rat,  but  does  not  live  in  trees  so 
frequently  as  the  M.  i^attus. 

4.  — A  Hybrid  Variety :  This  rat  is  probably  a  cross  between  the  M. 
decumanus  and  M.  rattus.  Has  small  ears,  long  slender  tail,  and  a  reddish-brown 
or  grey  coat.  In  size  it  is  between  the  grey  and.  the  black  rat,  but  larger  than 
the  M.  Alexaiidri7ms. 

5.  — Hydromys  leucogaster :  The  common  water  rat.  It  is  about  twice  the 
size  of  the  grey  rai,  and  lias  a  broad  head  with  small  ears;  a  thick  tail,  which 
about  an  inch  I'rom  the  end  is  covered  with  long  white  haK.  "Unlike  the  other 
Muridee  mentioned  that  are  naturalised  species,  mis  is  an  Australian  indigenous 
rat. 

6.  — M.  musculus :  The  grey  mouse. 

From  tJie  above  descriptions  it  will  be  seen  that  the  habits  and  modes  of 
life  of  the  two  more  important  rats — viz.,  the  M.  decumanus  and  the  M.  rattus — are 
totally  diti'ereiiL  The  grey  rat  {M.  decumanus)  is  a  burrowing  rodent.  It  is  the 
"  sewer  "  rat,  and  lives  apart  from  man  m"  sewers,  drains,  outhouses,  rubuie- 
stone  walls,  burrows,  &c.  It  is  an  extremely  aggressive  animal,  as  will  appear 
from  its  cannibalistic  propensities  already  mentioned. 

It  is  an  interesting  fad  that  this  rat  has  driven  away  the  M.  rattus  from 
Great  Britain  and  other  European  countries  wherever  these  two  species  of  rats 
have  come  in  contact. 

The  Mus  rattus,  together  with  its  variety,  M.  Alexandrinus,  is  a  cleaner, 
smarter-looking  animal  than  the  grey  rat,  and  much  more  active  m  its  habits.  It 
IS  now  practically  extinct  in  Great  Britain,  having  been  ousted  by  the  grosser 
.  and  more  ferocious  M.  decu7nanus.  it  lives  in  the  house  with  man,  generally 
111  the  ceilings  and  roofs,  and  in  the  interspaces  between  the  external  ana  internal 
walls  of  wooden  tenements.  Man  provides  it  with  both  shelter  and  food.  It  does 
not  burrow,  but  has  distinct  climbing  propensities,  and  may  be  often  seen  among 
the  branches  of  trees  and  bushes. 

The  agility  of  these  rats  is  well  exemplified  when  one  happens  to  be 
enclosed  in  tUe  room  of  a  house  during  search  operations.  It  will  climb  the  legs 
of  tables  and  chairs,  and  jump  from  one  picture  frame  to  another  as  nimbly  as 
would  an  opossum.  On  the  other  hand,  the  M.  decumanus  is  content  with  roaming 
round  the  floor  and  trying  to  get  behind  any  obstacle  which  may  hide  it  from 
view.  It  is  stated  on  good  authority  that  the  black  rat  {M.  rattus)  disappeared 
from  Europe  about  the  same  time  as  did  the  plague. 

The  enforced  separation  of  the  house  or  black  rat  from  man — by  reason 
of  the  better  housing  of  the  latter,  and  the  advance  made  in  sanitation — since 
the  great  epidemicb  of  plague  in  Europe,  must  necessarily  have  interfered  with 
its  habits,  and  so  rendered  it  an  easier  prey  to  the  more  warlike  grey  rat  dwelling 
in  the  sewers  or  in  the  open. 

Of  the  imported  varieties  of  rats  in  Brisbane,  the  M.  decumanus  predomi- 
nates; the  M.  rattus  comes  next,  and  the  M.  Alexandrinus  last.  x\ll  the  above 
three  rats  are  susceptible  to  plague,  and  can,  by  themselves,  cause  plague  in 
man.  The  M.  musculus,  the  grey  mouse,  is  less  susceptible  to  plague  than  are 
rats,  and  the  number  found  plague-infected  was  comparatively  small. 

The  hybrid  variety  of  rat  mentioned  above  has  also  been  found  susceptible 
to  experiiiieiitai  and  natural  plague-infection.  The  disease  has  also  been  induced 
in  each  of  the  species  mentioned  above,  both  by  feeding  and  direct  subcutaneous 
inoculation  with  cultures,  wdth  lymph,  or  with  blood  from  a  naturally  or  experi- 
mentally diseased  animal.  Practically,  there  was  no  difference  as  to  the 
susceptibility  of  any  one  kind  of  rat,  with  the  exception  of  the  large  water  rat  and 
the  bush  rat,  neither  of  which  last-mentioned  species  have  been  found  susceptible 
in  nature,  although  both  these  species  have  occasionally  been  found  associated 
with  infected  grey  or  black  rats  on  wharves  and  in  warehouses  situated  near  the 
river  frontage. 


MUS  RATTUS. 

Colour:  Black,  or  reddish-black,  wliite  below. 
Head  :  Nose  lone:  and  pointed. 
Ears  :  Large  and  thin. 
Teeth  :  Shar|)  and  pointed. 
Tail ;  Thin,  equal  in  length  to  body  plus  head, 
distinctly  black  in  colour,  and  pointed  ut  tip. 
Claws :  Sharp. 


MUS  DECUMANUS. 

Colour  :  Brown  or  grey. 
Head  :  Nose  short  and  blunt. 
Ears  :  Short  and  thick. 
Teeth:  Blunt. 

Tail :  Equal  in  length  to  body  minus  the  head, 
brownish  in  colour,  lighter  below,  blunt  at  tip. 
Claws  :  Blunt. 
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In  fully  three-fourths  of  the  infected  rats  the  disease  was  septicsemic  or 
generalised,  B.  pestis  being  found  in  all  the  internal  organs ;  while  in  the  remaining 
fourth  the  infection  was  localised  in  the  lymphatic  glands  of  either  the  femoral 
or  the  axillary  regions. 

It  was  further  ascertained  by  a  series  of  experiments  conducted  at  the 
Bacteriological  Institute,  by  Mr.  C.  J.  Pound,  that  little  or  no  difference  existed 
in  the  degree  of  immunity  in  any  of  the  susceptible  species  when  at  one  time  rats 
of  about  the  same  age  were  chosen  as  subjects  for  experiment,  the  very  young  of 
the  susceptible  species  being  more  readily  infected  when  inoculated  with  an 
attenuated  culture  which  older  animals  of  the  same  species  were  able  to  resist. 

At  Brisbane  it  has  been  ascertained  that  rats  breed  all  the  year  round 
with  but  little  variation  in  any  particular  month. 


IV.-THE  DISTRIBUTION  OP  RATS  AND  RAT-PLAGUE. 

The  comparative  immunity  of  places  where  cases  of  bubonic  plague  have' 
occurred  unaccompanied  by  rat-infection  has  been  the  subject  of  much  speculation 
by  observers  as  to  the  probable  cause. 

A  series  of  specific  instances  can  be  mentioned  to  show,  on  the  one  hand, 
that  in  some  infected  places  plague  in  human  beings  made  its  appearance  in  the 
absence  of  rat-mortality;  and,  on  the  other  hand,  that  plague  occurred  among 
shore-rats,  unaccompanied  by  any,  or,  at  most,  one  or  two,  cases  in  man  {vid. 
p.  131-2). 

In  Australia,  plague  cases  were  reported  at  Perth  and  Fremantle,  in  West 
Australia,  during  the  years  1900  and  1901.  Rat  plague  was  also  observed  in 
these  towns. 

One  or  two  sporadic  cases  of  plague  in  man  have  been  recorded  in  Mel- 
bourne, Victoria;  and  in  Adelaide,  South  Australia;  since  the  year  1900.  It  is, 
however,  only  at  Sydney  and  at  Brisbane  that  plague  in  epidemic  and  epizootic 
characters  has  been  manifested  to  any  degree. 

The  immunity  enjoyed  by  Victoria,  South  Australia,  and  Tasmania  has 
been  so  thoroughly  recognised  for  the  past  eight  years,  that  any  cause  which  may 
probably  explain  this  limitation  of  the  disease  would  throw  some  light  on  a  most 
important  factor  in  the  epidemic  occurrence  of  plague.  The  suggestion  that 
preventive  measures  have  been  more  efficiently  and  thoroughly  planned  and 
carried  out  at  Melbourne,  Adelaide,  and  Hobart,  can  at  once  be  dismissed,  in 
view  of  the  fact  that  the  Plague  Regulations,  first  formulated  by  the  Australian 
and  Tasmanian  Intercolonial  Plague  Conference  of  1900,  are  practically  enforced 
in  every  State  of  the  Commonwealth.  Indeed,  the  opportunities  afforded  the  New. 
South  Wales  and  Queensland  Health  Authorities — by  reason  of  the  numerous 
epidemics  and  epizootics  which  have  prevailed  in  these  States,  and  the  sanitary 
activity  stimulated  by  the  same — have  enabled  them  not  only  to  advance 
knowledge  of  the  mode  of  spread  of  plague,  and  to  gain  much  practical  experience 
in  the  methods  of  prevention,  but  also  to  inform  themselves  of  many  sanitary 
and  essential  requirements  not  formerly  considered  or  heretofore  correctly 
estimated.  Neither  can  it  be  maintained  that  the  general  sanitary  conditions  of 
the  more  Southern  capitals  of  the  States  of  the  Commonwealth  are  so  superior 
to  either  Sydney  or  Brisbane  as  to  ensure  a  continued  and  effective  protection. 

Uncler  the  panic  of  the  earlier  epidemics,  and  under  the  influence  of  a 
reasonable  desire  to  adopt  measures  for  averting  a  future  or  controlling  a  present 
epidemic,  the  resources  at  the  disposal  of  the  Governments  and  the  municipal 
authorities  of  New  South  Wales  and  Queensland  have  been  employed  to  limit 
the  extension  of  the  disease  by  every  practicable  means.  The  importance  of 
effecting  at  least  the  essential  sanitary  reforms  in  the  more  Northern  as  well  as 
in  the  Southern  capitals  is  apparent  when  it  is  realised  that  "  no  place,  however 
remote  from  centres  of  infection,  can  be  regarded  as  protected  by  its  position." 

The  danger  of  introducing  infection  by  plague-stricken  rats,  or  by  infective 
produce  and  merchandise,  is  at  least  as  great  to  the  southern  ports  as  it  is  to  the 
northern  ports  of  the  Commonwealth. 

A  more  feasible  explanation  of  the  immunity  of  the  more  southern  states 
is,  perhaps,  one  based  on  the  distribution  of  the  species  of  rats,  and  the  prevalence 
of  particular  fleas  found  on  them. 

J 
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It  can  hardly  be  supposed  that  the  absence  of  noticeable  rat-mortality  in 
an  epidemic  of  any  proportion  can  be  attributed  to  the  scarcity  of  rats  in  the 
localities  in  question.  The  Indian  Plague  Commission  of  1898-99,  in  commenting 
on  this  particular  point,  directs  attenLion  to  the  fact  that  "  it  is  one  of  the  as  yet 
unsolved  problems,  in  connection  with  the  epidemiology  of  plague,  why  the  disease 
has  spread  in  different  degrees  among  rats  in  different  localities  and  different 
seasons." 

In  discussing  the  species  of  rats  found  in  Brisbane,  mention  was 
made  of  the  fact  that  the  Mas  ratius,  from  its  habits  of  breeding  and  nesting 
in  the  roofs  of  houses  with  man,  was  much  more  likely  to  infect  man  through  its 
ecto-parasites  than  the  Mus  decumanus ,  which  shuns  man  as  far  as  possible,  and 
from  its  habits  of  living  in  sewers  and  drains  is  not  so  likely  to  come  into  intimate 
contact  with  him. 

This  modified  rat-flea  theory  has  been  based  upon,  and  supported  by, 
many  incidents  in  the  history  of  the  present  pandemic  of  plague. 

Captain  W.  Glen-Liston,  I. M.S.,  now  a  member  of  the  Indian  Plague 
f^dvisory  Committee,  called  attention  to  the  habits  and  distribution  of  the  M. 
rattus  and  M.  decumanus  in  an  interesting  article  published  in  The  Indian 
Medical  Gazette,"  1905.  This  observer  also  in  1904  showed  that  in  India  there  was 
one  flea  {P.  cheojns)  that  infested  rats  more  commonly  than  did  another ;  that  this 
flea  might  harbour  plague  bacilli  in  its  body,  and  that  this  special  rat-flea  was 
one  that  would  bite  man.  Listoii  says,  "  These  fleas  will  take  to  an  animal  which 
is  not  their  normal  host.  Some  of  these  fleas  have  been  shown  to  be  infected  with 
large  numbers  of  plague  germs  in  their  stomachs,  and  these  germs,  far  from 
being  destroyed  by  the  digestive  juices  of  the  stomach,  seemed  to  be  multiplying 
and  in  a  healthy  state." 

Some  illustrative  facts  upon  which  our  opinion  has  been  based  are  the 
following : — 

The  M.  rattus,  formerly  the  common  rat  of  England,  has  almost  entirely 
been  displaced  in  Europe  generally  by  the  M.  decumanus. 

The  Bl.  rattus  (or  its  variety,  the  Alexaiidrinus)  is  the  common  domestic 
rat  of  India,  though  the  brown  rat  {M.  decumanus)  does  also  occur. 

In  South  Africa,  the  M.  rattus  is  the  j^revailing  rat. 

In  Australia,  the  M.  decumanus  is  the  commoner  rat,  though  the  M.  rattus 
is  largely  in  evidence. 

At  Sydney,  Newcastle,  and  the  Ulmarra  district  in  New  South  Wales,  the 
grey  rat  {M.  decumanus)  is  in  a  decided  majority.  The  M.  rattus,  however,  has 
been  found  infected  in  comparatively  large  proportions  in  these  places, 
considering  the  number  of  the  former  as  compared  to  that  of  the  latter  collected 
for  examination. 

The  same  may  be  said  of  Brisbane  and  Pockhampton,  in  Queensland;  the 
number  of  M.  decumanus  examined  being  in  proportion  of  about  4  to  1  of  the 
M.  rattus. 

In  I'ownsville  and  Cairns,  howevei',  where  epidemics  and  epizootics  have 
been  of  frequent  occurrence,  the  M.  rattus  (or  Alexandrinus)  is  the  more  common 
rat  of  the  two. 

At  Melbourne,  Victoria,  the  M.  decumanus  is  practically  the  only  rat 
found  in  the  city  itself,  a  few  M.  rattus  being  occasionally  found  about  the 
wharves  and  shipping. 

No  epizootic  has,  as  yet,  been  recorded  in  Melbourne. 

In  West  Australia  (Perth  and  Fremantle),  where  plague  in  man  and  rats 
has  from  time  to  time  occurred,  the  M.  rattus  is  the  commoner  rodent  met  with. 

In  Tasmania,  both  species  occur,  but  the  comparative  proportion  has  been 
undetermined. 

From  the  above  list  it  will  be  seen  that  the  M.  rattus  is  found  in  places 
where  epidemics  and  epizootics  of  plague  have  been  observed — viz.,  India,  South 
Africa,  Sydney,  Newcastle,  Ulmarra,  Brisbane,  Townsville,  and  Cairns. 

In'tlie  majority  of  these  places,  the  M.  rattus  has  been  largely  found 
infected,  and,  while  it  is  true  that  the  M.  dccimanus  has  been  apparently  more 
directly  implicated  in  Sydney  and  Brisbane  as  the  infected  rodent,  a  glance  at 
the  table  below  will  show  that,  in  proportion  to  the  numbers  of  the  two  species 
examined,  the  incidence  of  the  disease  is  really  heavier  on  the  M.  rattus  than 
on  the  M-  decumanus. 
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This  is  especially  noticeable  in  the  figures  given  below  for  the  year  1906. 
Of  9,275  M.  decumanus  examined  at  Sydney,  46  were  found  infected;  of  8,694 
M.  rattus  examined,  89  were  plague-infected.  For  the  same  period  in  Brisbane, 
16  of  the  rats  examined  and  found  infected  were  Mus  decumanus ,  while  32  were  of 
the  M.  rattus  species. 

The  following  table  has  been  kindly  supplied  to  me  by  Dr.  Ashburton 
Thompson,  Chief  Medical  Ofiicer  of  the  Government  of  New  South  Wales: — 


Table  showing  Numbee  and  Species  of  Eodents  Examined  at  Sydney  for  Plague,  and  Number  found 

Infected  during  Years  1904-1906. 


1904. 

1905. 

1906. 

Species. 

Sydney. 

Sydney. 

Newcastle. 

Ulmarra  District, 
Clarence  River,  N.S  W. 

Sydney. 

Examined. 

Infected. 

Examined. 

Infected. 

Examined. 

Infected. 

Examined. 

Infected. 

Examined. 

Infected. 

Mus  decumanus  ... 
Mus  rattus 
Mus  musculus 

18,442 
7,318 
26,254 

108 
73 
62 

11,383 
5,681 
14,831 

78 
45 
18 

4,438 
1,477 
738 

171 
13 
22 

1,848 
119 
716 

106 
1 
3 

9,275 
8,694 
11,478 

46 
89 
39 

Total 

52,014 

243 

31,895 

141 

6,653 

206 

2,683 

110 

29,447 

174 

The  following  table  gives  the  figures  for  Brisbane  for  the  same  period : — 


BRISBANE. 


1904. 

1905. 

1906. 

To  30th  June,  1907. 

Sjiecies. 

Examined. 

Infected. 

Per 
Cent. 

Examined. 

Infected. 

Per 
Ceut. 

Examined. 

Infected. 

Per 
Ceut. 

Examined. 

Infected. 

Per 
Cent. 

Mus  decumanus 
Mus  rattus  ) 

19,689 

r309 
(.  63 

1'55 
■32 

j  13,283 

C  41 

•65 
■24 

1 10,847 

C  32 

■14 

•29 

1  9,254 

[: 

•14 
•09 

Mus  musculus 

4,963 

3 

•06 

3,497 

1 

■03 

1,348 

0 

0 

1,125 

0 

0 

In  the  Ulmarra  outbreak  of  the  Clarence  River  district,  New  South  Wales, 
investigated  by  Dr.  11.  T.  Millard  {vide  Plague  Report,  IN.S.W.,  1905),  rodents 
to  the  number  of  2,683  were  examined  at  Ulmarra  for  evidence  of  plague  infection 
from  8th  January  to  10th  March,  1905.  ''  The  second  rat  actually  examined  at 
Ulmarra  was  found  to  be  plague-infected.  This  was  on  the  8th  January.  The 
last  infected  rat  was  found  on  8th  March.  Plague  infection  was  actually 
demonstrated  in  106  rats  and  3  mice.  The  infected  rats  were  all  of  the 
decumanus  species.  This  is  not  contrary  to  previous  experience  in  this  State, 
but  is,  perhaps,  wortliy  of  mention,  in  view  of  the  theory  recently  suggested  (in 
B.M.  Journal,  of  6/5/05),  that  M.  decumanus  is  naturally  immune  to  plague.  It 
should,  however,  also  be  stated  that  of  1,128  rats  examined  at  Ulmarra  1,125 
were  decumanus  and  3  rattus.  On  the  other  hand,  of  234  i-ats  from  Grafton 
(where  there  were  no  cases  nor  infected  rodents)  172  were  decumanus  and  62 
rattus'^  {vide  Report,  p.  20). 

It  may  be  mentioned  in  connection  with  the  above  statement  that,  at 
Ulmarra,  the  rattus,  if  more  susceptible,  might  have  succumbed  first,  and  before 
mortality  was  observed  among  the  decumanus,  for  mortality  amongst  rats  had 
been  intense  long  before  the  8th  January.  "  The  report  of  previous  rat-mortality 
was  supported  by  the  finding  on  9th  and  10th  January  of  50  rats  and  65  mice 
mummified." 

It  is  an  interesting  fact  that,  in  all  places  where  successive  outbreaks  have 
occurred,  the  rattus  has  been  found  more  or  less  largely  infected  during  the 
epizootics  observed. 

On  the  other  hand,  specific  instances  can  be  cited  to  show  that  a  more 
or  less  severe  epizootic  can  exist  amongst  the  rats  of  the  M.  decumanus  species 
without  a  resultant  epidemic  in  human  beings;  or,  at  most,  with  only  one  or 
two  cases  in  man. 

In  the  Glasgow  epidemic  of  1900,  it  was  noted  that,  notwithstanding 
careful  bacteriological  examination  of  large  numbers  of  rats,  no  single  instance 
of  rat  infection  was  discovered.    "  From  the  end  of  August  till  the  mid<;lle  of 
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November,  230  ratb  were  caught  within  the  plague  area — mostly  in  the  neighbour- 
hood of  ini'ectud  houses — and  no  trace  of  the  disease  was  discovered  in  any  of 
them.  .  .  the  additional  number  of  124  rats  was  submitted  for  examination 
from  all  parts  of  the  town  during  the  winter,  but  in  no  instance  was  there  any 
sign  of  plague."   (Report  on  Cases  of  Plague  at  Glasgow,  1900.) 

Ail  the  rats  examined  at  Glasgow,  and  referred  to  above,  were  of  the 
decumanus  species.  The  outbreak  was  limited  to  36  cases  with  16  deaths  between 
August  and  September,  1900,  and  there  has  been  no  recurrence  of  epidemic 
pla.gue  since  that  date. 

In  the  Liverpool  outbreak  of  1901,  there  was  a  like  absence  of  rat 
infection. 

In  Cardiff,  however,  plague  made  its  appearance  in  1901,  among  the  rats 
{M.  decumanus)  on  shore,  but  it  was  accompanied  by  only  one  human  case. 

During  the  outbreak  of  plague  in  Brisbane  in  1904,  of  88  rats  found 
plague-infected  on  careful  bacteriological  examination,  and  discovered  in  one 
produce  store  in  the  South  Brisbane  area  during  the  cleansing  operations,  all 
were  of  the  decumanus  species.    No  case  occurred  among  the  store  employees. 

Ai  Childers,  a  small  township  near  Biindaberg,  in  Queensland,  a  man  died 
of  septicsemic  plagiie  on  IGth  March,,  1905.  For  some  time  previous  to  his  death 
the  rats  were  reported  to  be  dying  in  hundreds  within  the  township.  So  severe 
was  the  epizootic  that  practically  the  whole  rat-tribe  of  the  town  was  decimated. 
Only  one  case  in  human  beings,  above  referred  to,  occurred.  In  every  instance 
the  infected  rats  were  found  to  be  of  the  decumanus  species. 

In  Section  II.  it  will  be  shown  that  the  plague-infected  rat  (rattus),  how- 
ever, is  not  the  only  factor 'concerned  in  the  spread  of  epidemic  plague.  The 
agency  (rat-flea)  by  which  the  infection  may  be  conveyed  from  rat  to  rat,  and  rat 
to  man,  is  of  even  greater  importance  in  its  distriljution  than  the  species  of  rats 
found  within  infected  localities.  The  exact  part  played  by  the  rat-flea  has  yet 
to  be  determined. 

In  Europe,  includiug  Great  Britain,  the  usual  flea  found  on  M.  decumanus 
is  tlie  P.  fasciatus.  The  P.  cheojns  is  extremely  rare,  and  then  only  found  on  the 
rare  M.  rattus. 

In  India.,  the  P.  cheoyis  (lioths.)  is  b}'  far  the  most  common  rat-flea. 

In  Queensland  (Brisbane,  Rockhampton,  Townsville,  and  Cairns),  in  New 
South  Wales  (Sydney),  and  West  Australia  (Perth)  the  most  prevalent  rat-flea 
is  the  Pulex  cheopis. 

In  Victoria  (Melbourne),  Tasmania,  and  New  Zealand,  the  P.  cheoyis 
is  the  least  prevalent ;  at  Melbourne,  the  preponderating  flea  is  the  Ctenopsyllus 
musctdi,  and  the  same  flea  is  found  in  the  ascendant  at  Hobart  in  Tasmania. 

In  New  Zealand,  the  Ceratop)hyllus  fasciatus  is  said  to  be  the  flea  most 
frequently  found  on  rats. 

Wherever  epidemic  plague  has  been  observed,  it  has  been  remarked  that 
its  prevalence  in  any  year  of  its  occurrence  has  a  marked  seasonal  feature.  This 
fact,  moreover,  wherever  fleas  have  been  observed  from  the  statistical  point  of 
view,  finds  its  anaJogue  in  their  numerical  manifestations  also.  This  has  been 
noted  in  Queensland,  m  New  South  Wales,  and  is  a  common  experience  in  India. 

In  dealing  with  the  subject  of  fleas  occurring  upon  the  rats  in  Australia 
and  in  other  countries  {vid.  p.  144-147),  it  will  be  shown  that  the  distribution  of  the 
Pulex  cheopis,  both  in  time  and  place,  has  its  counterpart  in  that  of  epidemic 
and  probably  epizootic  plague.  Mention  will  also  be  made  of  the  fact  that 
Pulex  cheopis  is  found  on  rats  inhabiting  the  warmer  portions  of  the  earth, 
and  a  probable  explanation  of  this  phenomenon  of  geographical  range  of  occur- 
rence may  be  that  the  Pulex  cheopis  is  susceptible  to  meteorological  influences, 
which  to  an  extent  determine  its  distribution  and  seasonal  prevalence. 

In  it  we  have — (1)  a  flea  that  occurs  in  connection  with  naturalised  rats 
susceptible  to  plague  throughout  the  world  wherever  plagne  epidemics  are 
observed,  and  absent  where  they  are  absent ;  (2)  a  flea  in  which  the  plague  bacillus 
may  be  harboured  and  in  which  it  may  multiply ;  (3)  a  flea  that  can  convey  plague 
to  susceptible  animals,  and  does  so  readily ;  (4)  a  flea  that,  included  in  the  same 
group  of  these  insects  that  contains  the  special  Human  Flea  {P.  irritans),  feeds 
especially  on  the  worst  implicated  domestic  rat  (M.  rattus),  and  more  especially 
on  man  than  any  other  rat-flea ;  (5)  a  flea  whose  seasonal  prevalence  agrees  to  a 
very  noteworthy  degree  with  that  of  plague  [cf.  Sect.  II.,  "Rat  Parasites  and 
Plague,"  p.  127]  et.  seq.] 
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The  main,  fact  then  stands  out  that  the  M.  rattus  and  the  P.  cheopis  are 
closely  associated  with  the  sjjread  of  plague,  and  where  one  or  both  factors  are 
absent  the  infection  in  epidemic  form  is  not  likely  to  occur  independently  of  these 
agencies. 

That  the  M.  rattus  is  the  true  host  of  the  Pulex  cheopis,  as  the  la^tter  is 
the  true  intermediary  host  of  the  B.  pestis,  there  is  much  reason  to  believe. 

V.-CHRONIC  PLAGUE  IN  RATS. 

The  question  as  to  what  becomes  of  the  plague  germ  during  the  period 
of  freedom,  the  season  when  neither  plague  cases  nor  a,cute  plague  amongst  rats 
occurs,  has  often  been  asked :  How  is  infection  maintained  through  these  intervals 
of  apparent  freedom?  These  recrudescences  are  particularly  marked  where 
epidemics  acquire  a  very  intense  character.  In  India,  especially,  there  are  many 
instances  remarked  of  recurrence  of  plague  in  the  absence  of  any  history  of 
imported  infection  notwithstanding  the  discovery  of  this  is  made  the  object  of 
special  quest.  Major  S.  Browning-Smith,  I. M.S.  ("  Ind.  Med.  Gazette,"  XL!.,  No. 
7,  1906),  refers  to  this  as  implying  latent  infection.  To  explain  it,  he  proposes 
a  corollary  to  the  Flea  Hypothesis,  which  he  sets  forth  in  the  form  of  possible 
factors  determining  the  results — (1)  Infective  material  absorbed  by  the  larval 
flea  and  conveyed  to  a  susceptible  host;  (2)  reinvigoration  of  the  plague  bacillus 
tlilat  meanwiiile  has  become  non-pathogenic  within  the  flea  organisation,  and 
prior  to  such  conveyance;  (3)  the  preservation  of  the  plague  bacillus  from  one 
season  to  another  in  the  ovum  or  pupa  stage  of  the  flea . 

Many  epidemiologists  have  suggested  that  the  interval  between  epizootics 
is  bridged by  the  persistence  of  rat-plague  in  a  chronic  form.  This  interval 
may  be,  and  frequently  is,  of  long  duration ;  for,  in  the  case  of  Sydney,  as  also 
of  Brisbane,  intervals  of  six  to  nine  months  were  observed  betvveen  some 
epidemics  and  epizootics. 

It  is  probable  that  under  certain  natural  circumstances  a  reduction  in  the 
virulence  of  tiie  plague  organism  is  affected  and  a,  comparative  immunity  is 
conferred  on  rats.  This  immunity  is  real  and  capable  of  actual  demonstration. 
The  actual  decrement  of  infectivity  in  rats  cannot  be  ascribed  either  to  lack  of 
systematic  observation  during  the  plague-free  months,  or  explained  altogether 
by  the  seasonal  breeding  periods  of  the  rat.  This  attenuation  of  viriuence  ma^y 
be  responsible  for  the  conditions  described  b}'  several  observers  as  chronic  rat- 
plague,  and  thus  for  the  recrudescences  alluded  to. 

This  form  of  rat-infection,  commonly,  and  probably  erroneously,  termed 
chronic  plague,  has  been  suggested  by  the  fact  that  out  of  large  numbers  of  rats 
caught  at  a  time  when  neither  human  nor  rat  plague,  as  far  as  was  known, 
existed,  a  very  small  proportion  of  the  rats  showed  on  post-mortem  examination 
abscesses  within  the  abdomen,  from  these  abscesses  organisms  morphologically 
indistinguishable  from  B.  pestis  were  obtained,  and  careful  cultural  and  inocula- 
tion experiments  also  proved  that  these  abscesses  wei-e  due  to  plague  bacilli.  It 
has  been  further  observed  that  the  rats  with  these  chronic  plague  lesions  showed 
no  other  signs  of  ill-health. 

The  condition  described  as  chronic  plague  in  rats  would  appear  to  be 
difl'erent  in  the  several  accounts  given  b}'  observers  who  have  recorded  it.  Kolle 
described  a  chronic  form  of  rat-plague  manifesting  itself  in  circumscribed  caseous 
modules  in  the  submaxillary  and  bronchial  glands.  Hunter  observed  that  rats 
caught  between  epizootics  of  acute  plague  sulTered  from  chronic  dia.rrhoea,  and 
were  emaciated  in  appearance.  This  observer  also  found  that  plague  bacilli 
contained  within  areas  of  necrosed  tissue  consisting  of  cheesy  material  in  the 
lymphatic  glands  and  viscera  were,  although  few"  in  number,  capable  of  causing 
acute  plague  in  healthy  rats. 

In  the  Se]-)tember  number,  1906  (Vol.  6,  No.  4)  of  the  "  Journal  of 
Hygiene,"  the  Indian  Advisory  Committee  give  an  account  of  the  existence  of 
chronic  plague  in  rats  in  localities  in  India  where  ])lague  is  endemic.  The  con- 
clusions arrived  at  by  the  committee  were  to  the  effect  that  the  lesions  were  in 
every  instance  situated  within  the  abdomen ;  that  the  animals  killed  furnished 
no  indications  that  their  health  suffered  in  any  way,  and  that  of  the  animals 
inoculated  directly  from,  and  with  subcultures  of,  the  abscesses  of  rats  with 
phronic  plague  only  one  survived . 
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In  continuation  of  the  investigation,  the  Committee  describe  (July,  1907, 
Vol.  7,  No.  3,  "  Journal  of  Hygiene")  forty-five  cases  of  localised  encapsuled 
abscesses  containing  virulent  plague  bacilli  met  with  in  the  rats  {M^  rattus)  in 
the  Punjab. 

In  twenty-eight  instances  these  abscesses  were  situated  in  the  peripheral 
lymphatic  glands,  and  in  seventeen  cases  they  were  visceral. 

These  rats  were  in  all  cases  trapped  alive,  and  showed  no  other  lesions 
nor  signs  of  ill-health. 

In  Bombay,  on  the  other  hand,  only  one  chronic  plague  rat  was  met  with 
out  of  17,000  plague-infected  rats. 

The  report  states  that  "  it  is  not  easy  to  see  how  these  chronic  abdominal 
abscesses  can  alford  a  source  of  origin  for  an  acute  epizootic.  The  fact,  however, 
remains  that  they  are  the  only  places  where  plague  bacilli  are  known  to  occur 
in  the  intervals  between  the  epidemics  of  acute  rat  and  human  plague  in  the 
Punjab." 

In  pursuance  of  our  investigations  in  Brisbane  we  have  found  encysted 
abscesses  in  guinea-pigs  recovering  from  plague  after  subcutaneous  inoculation 
with  B.  lyestis.  In  some  of  these  abscesses  virulent  plague  bacilli  have  been  found. 

Guinea-pigs  convalescent  from  plague  have  been  kept  in  the  laboratory 
from  one  to  two  years,  and  then  killed.  One  of  these  recovered  animals  was 
killed  eight  months  after  inoculation,  and  one  after  twelve  months,  but  'post- 
mortem examination  did  not  reveal  the  presence  of  abscesses  in  either  case.  In 
the  daily  examination  of  rats  at  the  Bacteriological  Institute  a  certain  proportion, 
about  2  to  5  per  cent.,  of  th,e  rats  was  observed  to  have  more  or  less  pigment — 
the  product  of  an  inflammatory  process — in  and  around  what  had  been  evidently 
an  infected  gland.   These  rats  were  all  caught  in  Brisbane. 

It  was  also  found  that,  while  rats  at  the  beginning  of,  or  during,  an 
epizootic  were  readily  infected  with  plague,  a  certain  proportion  were  found 
to  be  immune  to  inoculation  with  B.  i^estis  towards  the  close  of  the  epizootic, 
and  in  the  intervals  of  quiescence. 

It  was  further  ascertained  that  this  acquired  immunity  lasted  in  many 
instances  from  six  to  twelve  months. 

On  killing  these  rats  (immune  to  plague),  pigmentation  of  one  or  more 
lymphatic  glands  was  found.  This  pigmentation  was  not  general.  As  a  rule  it 
was  confined  to  one  gland  series — cervical,  axillary,  or  inguinal — but  sometimes 
two  or  more  were  found  "  pigmented." 

The  pigment  was  undoubtedly  the  result  of  blood  extravasation  followed 
by  destructive  changes  of  the  blood  corpuscles. 

During  the  year  1906,  of  10,367  rats  examined  at  Brisbane  for  evidence 
of  plague  infection,  228  rats,  or  22  per  cent.,  were  found  to  have  pigmented 
glands. 

The  following  Report,  by  Mr.  C.  J.  Pound,  the  Government  Bacteriologist, 
is  of  great  interest  as  bearing  on  this  subject  of  immunity  or  insusceptibility  of 
rats  to  plague: — 

I.— OBSERVATIONS  ON  RATS  WITH  PIGMENTED  GLANDS. 
During  the  daily  examination  of  large  numbers  of  rats,  it  was  observed  that  a  certain  number, 
approximately  about  2  to  5  per  cent.,  had  a  varying  amount  of  pigment  in  and  around  the  glands  of  the 
cei-vical  axillary  or  femoral  regions.  From  subsequent  experiments  there  is  evidence  to  show  that 
this  pigment  is  the  resxilt  of  blood  extravasation — due  to  the  hsemoirrhagic  condition  of  the  glands  in 
question — accompanying  an  attack  of  plague. 

1.  Rat  (429)  inoculated  with  virulent  plague  material  from  rat  (465).  Result:  No  signs  of  sickness. 
Killed  two  months  later.  All  internal  organs  healthy.  Pigmented  condition  of  the  femoral  gland  and 
surrounding  cellular  tissue  on  the  opposite  side  to  the  seat  of  inoculation. 

2.  Rat.  (881)  inoculated  with  virulent  B.  peMis  from  spleen  of  rat.  Result:  Died  accidentally  on  7th 
day.  All  organs  normal,  but  thei'5  was  a  pigmented  gland  opposite  to  side  of  inoculation  in  the  femoral 
region.   No  B.  pesfis  detected. 

3.  Guinea-pig  (888)  inoculated  with  emulsion  of  piginented  gland  of  rat  (881).  Result:  No 
symptoms  of  sickness,  glandular  enlargement,  or  rise  of  temperature. 

4.  Rat  (890)  inoculated  with  virulent  plague  culture.  Result :  No  apparent  signs  of  sickness.  Died 
19  days  later  from  accidental  causes.  Post  mortem  showed  all  organs  normal.  Right  inguinal  gland  only 
pigmented.     No  B.  pestis  detected.    Control  rat  died  of  plague  in  .3  days. 

5.  Rat  and  three  guinea-pigs  inoculated  with  portions  of  pigmented  glands  of  rat  (890).  Result: 
All  animals  manifested  symptoms  of  sickness,  with  glandular  enlargement.    The  rat  died  of  plague  jn 


Plate  I. 


Fig.  III. 


Fig.  IV.  Fig.  V. 

C  J.  Pound. 

Photographs  of  portions  of  skin  dissected  from  the  inguinal  region  of  rats  recovered  from  plague,  showing  masses  of 
black  pigment  in  what  were  infected  glands  and  also  m  the  surrounding  subcutaneous  tissue. 
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14  days,  with  B.  pestis  in  all  organs.  The  guinea-pigs  eventually  reooveied.  The  last-named  guinea-pigs 
weie,  14  days  later,  inoculated  with  virulent  plague.  Result  :  Two  died  in  5  days.  The  third  died  in 
6  days.    B.  pestis  were  nunierous  in  each  case. 

6.  Guinea-pig  (899)  inoculated  with  pigmented  gland  from  freshly  caught  rat.  Result :  Remained 
alive.    No  signs  of  sickness. 

7.  Two  guinea-pigs  (902-3)  inoculated  witli  pigmented  glands  from  a  rat.  Result:  Both  remained 
alive,  without  slmwing  any  symptoms  of  illness.  Thirteen  days  later  the  above  guinea-pigs  were  inoculated 
with  virulent  B.  pestis,  when  902  died  of  plague  in  .")  days,  and  90."5  remained  unaffected. 

8.  Four  guinea-pigs  ('912-5)  each  inoculated  with  a  portion  of  pigmented  gland  from  freshly  caught 
rat.    Result:  915  died  of  plague  in  6  days.    The  other  three  became  sick,  but  I'ecovered. 

9.  The  three  guinea-pigs  (912-4)  were,  19  days  later,  inoculated  with  virulent  B.  pestis  from 
culture.  Result:  (912)  died  of'  plague  in  3  days  (91. S)  in  4  days,  and  (914)  in  4i  days,  with  B.  pestis 
numerous  in  all  organs. 

10.  Rat  inoculated  with  plague  bacilli  from  rat.  Result:  Showed  no  signs  of  sickness.  Seventeen 
days  later  reinoculated  with  plague  from  guinea-pig,  but  no  signs  of  illness  followed.  Eighteen  days  later 
killed.  Post  mortem  revealed  a  mass  of  pigmented  glands  in  the  inguinal  regions,  opposite  to  the  seat 
of  inoculation. 

11.  Rat  inoculated  with  B.  pestis.  Result:  No  signs  of  sickness.  Reinoculated  15  days  later  and 
died  in  2  days.  The  post  mortem  revealed  glands  in  the  right  inguinal  region  very  much  pigmented.  All 
the  oi'gans  normal.    No  B.  pestis  detected. 

12.  Guinea-pig  (G0(3)  inoculated  with  blood  from  rat  that  had  pigmented  gland.  Result:  Died  of 
plague  in  '^  days.  This  rat  was  undoubtedly  plague  infected,  Init  presumably  it  had  had  a  previous 
attack,  as  sliown  by  the  pigmented  gland,  which  had  not  rendered  it  inmmne  to  the  subsequent  infection. 

II.— ANIMALS  AFFECTED  WITH  THE  SUBACUTE  FORM  OF  PLAGUE 

AFTER  INOCULATION. 

As  a  rule  rats  and  guinea-pigs,  the  two  most  susceptible  animals  to  plague,  die  from  that  disease 
in  from  two  to  four  days  after  being  infected  either  by  feeding  or  inoculation.  But,  occasionally,  in  some 
individuals  of  these  species,  through  being  more  resistant,  the  disease  runs  a  much  longer  course,  as  is 
shown  in  the  following  specially  selected  cases. 

1.  Two  rats  (573-4)  inoculated  with  virulent  plague  material  from  a  recently  naturally  infected  rat. 
Result:  573  died  of  plague  in  3i  days;  574  showed  no  apparent  illness  until  the  12th  day,  when  it  refused 
food,  and  gradually  sickened,  dying  on  the  20th  day.  The  post  mortem  showed  general  infection. 
B.  pestis  numerous  in  all  organs. 

2.  Rat  (567)  inoculated  with  spleen  of  naturally  infected  rat.  Result :  Symptoms  of  sickness 
appeared  on  the  4th  day.    Died  of  plague  on  the  10th  day. 

3.  Guinea-pig  inoculated  Vi'ith  B.  ^^fstis  from  human  case.  Result :  Appeared  sick  on  the  4th  day  ; 
continued  to  get  weaker,  and  died  on  the  14th  day.  Fost  mortem  revealed  general  infection.  B.  pestis 
numerous. 

4.  Rat  (375p)  inoculated  with  virulent  culture  of  B.  pestis  from  rat.  Result :  Appeared  sick  for 
tlnee  days,  but  completely  recovered.  Ten  days  later  reinoculated  with  spleen  from  plague  guinea-pig, 
and  died  of  plague  in  2  days. 

5.  Rat  (89)  inoculated  with  virulent  plague  culture.  Result:  Sick  for  a  few  days,  then  appeared 
to  recover,  but  eventually  died  in  19  days. 

6.  Rat  (590)  inoculated  with  virulent  plague  spleen  from  guinea-pig.  Result:  Died  in  15  days. 
Internal  organs  almost  normal.    Few  B.  pestis  in  spleen. 

7.  One  rat  tis  decuma nus)  and  a  black  rat  {j^Ius  rattus)  were  each  inoculated  with  spleen  pulp 
from  plague  guinea-pig.  Result :  No  symptoms  of  illness  whatever.  These  two  rats  were  repeatedly  fed 
and  inoculated  with  virulent  plague  material  for  over  two  years,  but  remained  unaffected. 

8.  Rats  (573-4)  fed  with  liver  of  plague  rat.  Result :  One  died  of  plague  in  3^-  days,  and  the  other 
died  on  the  20th  day.    I'ost  -mortem  showed  general  infection.    B.  pestis  numerous  in  both  cases. 

III.— -IMMUNITY. 

1.  A  guinea-pig  was  inoculated  with  virulent  B.  jjestis,  and  24  hours  later  injected  with  5  c.c. 
Yersin  curative  serum.  Result:  Became  obviously  ill  for  about  a  week,  with  enlarged  gland  and  high 
temperature,  during  which  time  it  lost  weight  considerably.  Then  it  gradually  improved  and  remained 
in  good  health.  Two  years  and  two  months  later  it  was  inoculated  with  virulent  B.  pestis  without  showing 
any  signs  of  sickness.  A  year  later  it  was  again  injected  with  virulent  B.  pestis,  but  without  producing 
any  noticeable  effect.  This  guinea-pig  eventually  died  from  accidental  causes  some  eight  months  after- 
wards. Each  time  this  animal  was  inoculated  a  control  guinea-pig  was  also  inoculated,  every  one  of 
v/hich  died  of  plague  within  5  days. 

2.  A  guinea-pig  injected  intraperitoneally  with  10  c.c.  of  Yersin  curative  serum,  and  24  hours 
later  inoculated  inside  the  thigh  with  virulent  B.  pestis  from  a  rat.  Result:  Became  very  sick  and 
emaciated,  suppurating  gland  at  point  of  inoculation  ;  had  a  high  temperature  for  three  weeks,  then 
gradually  recovered.  Ten  months  later  this  animal  was  again  inoculated  with  virulent  B.  pestis  without 
producing  any  signs  of  sickness. 

3.  A  very  old  guinea-pig,  inoculated  with  material  from  a  human  case.  Result :  Showed 
pronounced  symptoms  of  plague  for  about  a  week,  then  recovered.  Fourteen  days  later  reinoculated 
without  showing  any  signs  of  sickness.    Ten  months  later  this  animal  died  from  old  age. 

4.  Guinea-pig  (367)  and  rat  (368)  were  each  inoculated  with  lymph  from  the  femoral  gland  of  a 
plague  patient  affected  with  a  mild  form  of  the  disease.  Both  animals  became  sick,  and  remained  so  for 
a  few  days,  but  ultimately  recovered.  On  the  14th  day  each  animal  was  reinocxilated  with  spleen 
pulp  from  a  plague  guinea-pig  (380).  Result :  The  rat  died  in  3  days  with  general  plague  infection. 
The  guinea-pig  remained  alive,  having  shown  no  signs  of  sickness  from  th^  second  inoculation. 
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IV.— DIRECT  INOCULATION  OF  PLAGUE  BACILLI  FROM  RAT  TO  RAT. 

Many  observers  have  demonstrated  that  plague  bacilli  cannot  be  transmitted  frorn  rat  to  rat 
beyond  the  third  remove  from  the  original  culture  or  naturally  infected  animal.  This  result  is  considered 
by  some  to  be  brought  about  by  the  attenuation  of  the  organism,  and  by  others  to  the  frequent  immunity 
that  eiists  among  rats  in  the  locality  where  the  animals  used  for  experimental  purposes  are  caught. 

For  the  purpose  of  confirming  or  disproving  these  observations,  the  inoculation  of  plague  from 
rat  to  rat  was  attempted  in  a  series  of  eight  separate  experiments.  In  each  of  these  experiments  a  start 
was  made  from  a  naturally  infected  plague  rat  found  in  some  part  of  the  city — principally  produce  stores 
— where  i^reviously  many  infected  rats  had  been  caught. 

The  inoculations  were  all  subcutaneous  in  the  left  inguinal  region,  and  with  spleen  material  only; 
the  quantity  about  what  could  be  picked  up  in  the  small  loop  of  a  platinum  needle.  Further,  it  may  be 
of  interest  to  know,  the  experiments  were  conducted  at  a  time  when  plague  was  epizootic  among  the  rats. 
In  every  case  the  animal  was  kept  under  observation  ten  days  before  it  was  inoculated. 

SERIES  A. 

No.  1.  Species  M.D.  Died  of  plague  in.  .3    days.  B.  pestis  numerous. 

,,  2.  „      M.D.  ,,  5      „  B.  pestis  numerous. 

„  3.  ,,      M.D.  „  15      „  B.  23estis  few. 

„  4.  „      M.D.  „  4      ,,  B.  2JeMis  numerous. 

„  5.  ,,      M.D.  „  5^    ,,  B.  pestis  niunerous. 

„  6.  „      M.D.  „  2|    ,,  B.  pestis  numerous.  ■ 

„  7.  „      M.D.  Remained  unaffected. 


SERIES  B. 

No.  1.  Species  M.D.    Died  of  plague  in  3  days.    B. pestis  numerous. 
„  2.        „      M.R.    Killed  on  the  19th  day.    No  B.  pestis  detected.    Pigmented  glands  in  axiUary 
and  femoral  regions.     A  guinearpig  and  a  mouse  inoculated  with  portions  of  these  glands  remained 
unaffected. 

SERIES  0. 

No.  1.  Species  M.D.    Died  of  plague  in  2|-  days.    B.  pestis  numerous. 
,,  2.        ,,      M.D.  ,,  2      „       B.  pestis  numerous. 

„  3.        ,,      M.D.  „  7^    „       B.  pestis  nimierous. 

,,  4.        „      M.D.  „         11      „       Spleen,  liver,  and  lungs  normal.    No  B.  pestis 

detected.  Both  inguinal  glands  and  tissues  were  pigmented.  A  guinearpig  inoculated  with  portions  of 
these  pigmented  glands  remained  unaffected. 

SERIES  D. 

A  Mus  decumanus  rat,  a  guinea-pig,  and  a.  mouse  were  inoculated.  The  rat  remained  alive,  while 
the  guijiea-pig  and  the  mouse  died  of  plague  on  the  4th  and  the  2nd  day  respectively. 

SERIES  E. 

No.  1.  Species'M.D.    Died  of  plague  in  5^  days.    B.  pestis  numerous. 
„  2.       „      M.D.  „  3|    „      B.  pestis  numerous. 

„  3.        „      M.A.R.  „         12      ,,       B.  pestis  numerous. 

,,  4.  ,,  M.D.  Remained  unaffected.  Nineteen  days  later  reinoculated  with  virulent 
plague,  but  failed  to  exhibit  any  signs  of  sickness.  When  this  rat  was  killed  two  months  later  it  was 
observed  that  the  femoral  glands  were  pigmented,  but  a  guinea-pig  inoculated  from  these  glands  remained 
unaffected. 

SERIES  F. 

A  rat  (M.D.)  inoculated  remained  unaffected.  Sixteen  days  later  reinoculated  with  spleen  from 
plague  rat  in  Series  A.  Result:  Remained  unaffected.  Killed  14  days  later.  No  appearance  of  plague 
or  pigmented  gland,  and  no  B.  pestis  detected. 

SERIES  G. 

A  rat  (M.D.)  was  inoculated.  Result  :  Remained  unaffected.  Reinoculated  14  days  later  from 
plague  guinea-pig.    Result :  Remained  unaffected. 

SERIES  H. 

No.  1.  Species  M.D.    Died  of  plague  in  3-^  days. 
„  2.       ,,      M.D.    Remained  unaffected. 

The  result  of  these  exfieriments  would  appear  to  indicate  that,  in  the  epizootic  area,  there  must 
be  a  number  of  rats  that  are  either  natui'ally  immune  or  have  acquired  immunity  after  suffering  from  a 
localised  form  of  glandular  plague  infection. 

It  will  be  noted  that,  where  the  passage  of  the  bacilli  was  carried  on  through  six  removes,  although 
the  second  animal  did  not  die  until  the  15th  day,  the  last  one  died  of  acute  plague  in  2|  days,  showing 
that  there  had  been  no  apparent  alteration  in  the  virulence  of  the  organisms. 

In  the  Indian  Commission  Report  (1906),  it  is  stated  that  twenty-six  passages  from  rat  to  rat  were 
effected  by  subcutaneous  inoculation  of  plague  bacilli  without  having  recourse  on  any  occasion  to  cultures 
isolated  from  rats.  Moreover,  the  virulence  of  the  bacillus  used  did  not  undergo  any  alteration.  In  the 
second  passage  only  one  rat  was  inoculated.  In  eighteen  of  the  series  three  rats  were  used,  and,  in  seven 
instances,  six  rats  were  inoculated  with  the  same  material. 

This  method  naturally  increased  the  chances  of  recovering  the  bacilli  in  sufficient  nmnbers  to 
ensure  the  continuation  of  the  passages. 

It  is  somewhat  interesting  to  note  that,  in  the  fifth  passage,  one  of  the  three  rats  inoculated  did 
not  die  of  plague,  while  in  the  sixth,  eleventh,  sixteenth,  and  twenty-second  passages  only  on©  of  the 
three  died  of  plague. 

On  seven  occasions  six  rats  were  inoculated  at  one  time,  although  the  results  are  only  given  of  three 
rats  in  each  experiment.  It  is,  therefore,  obvious  that  it  would  have  been  possible  for  the  experiment 
to  have  terminated  much  earlier  than  it  did,  had  only  one  rat  been  used  for  each  passage. 


137 


Section  II. 

EAT  PARASITES  (FLEAS)  AND  PLAGUE. 

VI.~INTRODUCTION. 

It  is  in  accordance  with  views  expressed  in  this  and  in  other  Reports  on 
Plague — 

(1)  That  the  disease  as  it  occurs  in  man,  and  in  rats,  amongst  other  mammalia, 
may  be  considered  as  one ;  and  that  the  facts,  connected  with  plague  epidemics  and 
plague  epizootics,  imply  a  causal  relation  between  one  and  the  other ; 

(2)  That  with  regard  to  the  more  common  type  of  plague  {i.e.,  the  bubonic 
form)  data  connected  with  its  epidemiology,  symptomology,  and  pathology  point  to 
its  origination  in  inoculation ; 

(3)  That  this  inoculation  is  effected  by  an  external  parasite  consorting  both 
with  rats  and  man  and  passing  on  occasion  from  one  to  the  other ;  and 

(4)  That  a  flea  best  fulfils  these  conditions.  This  is  the  Plea  Theory  of  the 
origin  of  the  Bubonic  plague  in  plague  epidemics. 

It  becomes  a  matter,  then,  of  importance  to  consider,  in  connection  with  any 
Report  on  Plague,  the  subject  of  Pleas  and  the  nature  of  their  association  with  Rats, 
a  subject  that  may  be  conveniently  dealt  with  under  several  separate  headings,  as 
has  been  attempted  in  the  succeeding  portion  of  this  Report. 

This  section  of  the  Report  reflects  to  a  considerable  extent  the  special  work 
of  Mr.  H.  Tryon,  the  Government  Entomologist  of  the  State,  whose  thorough  attention 
to  the  subject  of  Rat  Fleas  was  shown  already  in  1902  by  an  account  (unpublished) 
of  the  "PulicidEe  of  the  Naturalised  Rats  of  Queensland,"*  based  on  material 
furnished  by  me.  His  carefully  compiled  contribution  deals  with  the  following 
technical  topics : — The  Life  History  and  Habits  of  Pleas ;  the  Rat  Pleas  of  the 
world  as  well  as  those  of  Australia,  and  their  distribution ;  the  Rat  Pleas  of  special 
Rat  species,  and  the  distinguishing  features  of  those  met  with  in  Queensland,  all 
matters  of  great  importance  in  dealing  with  the  Plea  Theory  of  Plague  in  connection 
with  the  consideration  of  its  aetiology. 

VII.— LIFE  HISTORY  OF  FLEAS  AND  THEIR  HABITS. 

[Vide  Plate  II.] 

The  life  history  of  the  commoner  rat  flea  {Pulex  cheopis)  has  apparently  not 
been  recorded.  There  is,  however,  considerable  uniformity  in  those  of  other  living 
Pulicidae.  The  following  description  pertaining  to  the  subject  may  therefore  serve 
as  a  guide  to  the  understanding  of  what  occurs  in  the  insect  in  question  : — 

Egg  Stage  [Plate  II.,  Pigs.  1  and  1a.] — The  flea  is  born  in  the  egg  form. 
These  eggs  are  small  and  oval  in  outline;  those  of  Pulex  irrdans  being  0"7  mm. 
long  by  0'4  mm.  broad  (Railliet),  those  of  Pulex  serraticeps  about  Ye  inch  or  1*5 
mm.  (Verrall.)  In  colour  they  are  whitish  with  a  porcelainous  surface  texture,  a 
remark  that  especially  applies  to  the  dog  and  cat  flea,  but  some  species  have  brown  eggs 
(Theobald).  A  remarkable  feature  connected  with  them  is  their  very  thick  shells, 
of  two  layers,  the  inner  of  Avhich  is  composed  of  strong  epithelial  cells,  whilst  the 
outer  is  muscular.  Dr.  L.  Landois,  in  his  "  Anatomic  des  Hundeflohes,"  has  given  a 
detailed  description  of  their  special  structure.  [Cy.  Pig.  1a,  Plate  II.  a.-d..  Outer  or 
muscular  layer;  h.  Muscles;  c.  Epithelial  or  cellular  layer;  d.  Egg  contents]. 
When  one  treads  upon  flea  eggs  rej)osing  on  a  smooth  hard  surface,  the  strength  of 
their  shells  is  suggested  by  the  resistance  which  they  offer  to  being  broken,  and  the 
sound  that  accompanies  this  act.  This  peculiarity  characterising  them  suggests 
also  that  the  flea  may,  if  necessary,  persist  long  in  the  egg  stage,  and  that  during 
this  time  it  may  tolerate  considerable  changes  in  its  environment.  Railliet  states 
that  each  female  of  Pulex  irritans  deposits  eight  to  ten  eggs.  Theobald,  in  writing 
of  fleas  generally,  adds  "  at  a  time."    In  P.  serraticeps,  and  the  same  remark 

*  It  may  bo  of  interest  to  point  out  that  at  this  early  date  Mr.  Tryon  already  recognised  that  the  most  prevalent  Rat  Flea  of 
Queensland  was  an  undescribed  species  (afterwards  nnmed  by  Kothschild,  Pulex  cheopis).  "In  vising  the  binomial  Pulex 
pallidus,"  wrote  this  entomologist,  "for  what  is  evidently  our  common  Rat  Flea,  and  the  one  often  exclusively  present  on  Rats,  I 
have  written  the  authority  for  this  name  Tidswell,  and  not  Taschenberg,  By  this  it  is  implied  that  the  flea  referred  is  one  that 
Df.  Tidswell,  in  his  reports,  mentions  and  figures  under  Pulex  pallidus,  and  that  is  not  the  pallidus  of  the  European  specialist," 
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apparently  applies  to  all  fleas,  the  total  number  laid  is  far  in  excess  of  this.  Landois, 
in  the  work  above,  especially  refers  to  this,  and  states  that  in  the  dog  flea  there  are 
five  ovisacs  on  each  side  of  the  body,  and  in  one  of  these  may  be  discerned  from 
seventy-five  to  eighty  eggs  in  various  stages  of  development,  which  gives  a 
possible  production  of  800  Irom  a  single  insect.  Anyone  who  has  examined  the  spot 
where  a  flea-infested  animal  has  lain  can  appreciate"  this  prolificness.  'I'his  remark 
suggests  the  further  one,  that  the  ordinary  fleas  do  not  glue  them  on  to  the  hair,  or 
insert  them  beneath  the  skin,  as  is  the  case  with  other  ecto-parasites,  but  lay  them 
on  the  fur  to  which  they  are  but  loosely  attached,  and  whence  they  are  readily  shed. 
Referring  to  F.  sermtioeps,  Verrall  writes:  "  As  the  cat  walks  or  runs  about,  the 
eggs  are  being  constantly  scattered  round,  often  in  great  numbers.  On  one  occasion 
I  was  able  to  collect  fully  a  teaspoonful  of  these  eggs  from  the  dress  of  a  lady  in 
whose  lap  a  half -grown  kitten  had  been  held  for  a  short  time."  These  eggs  may 
occur  on  any  object  whereon  an  animal  harbouring  fleas  may  even  temporarily  rest. 
Moreover,  when  deposited — as  Avith  ordinary  dust — they  will  soon  settle  in  any 
interstices  that  these  objects  may  exhibit.  Left  on  a  wooden  floor,  for  example,  the 
wind  or  ordinary  brushing  will  usually  transfer  them  to  the  cracks  separating  the 
individual  boards,  and  in  the  fine  debris  that  accumulates  in  these  places  they  may 
find  both  shelter  and  aliment.  This  remark  applies  to  the  more  common  domestic 
fleas,  but  there  are  no  grounds  for  concluding  that  it  does  not  hold  good  with  respect 
to  the  special  kinds  associated  with  rats.  Jules  Kunckel,  in  his  "  Observations  Sur 
Les  Puces,"  expresses  the  opinion  that  egg-laying  on  the  part  of  fleas  is  especially 
favoured  by  circumstances  that  compel  their  hosts  to  remain  in  one  place,  especially 
dwelling  upon  the  periods  of  hibernation,  the  care  of  young,  and  senility  with  its 
attendant  infirmities,  and  he  might  have  mentioned  sickness. 

The  eggs  of  the  human  flea  {Pulex  irritans)  contain  fully-formed  larvf©  after 
six  days  during  the  summer  months ;  and  in  the  winter  time,  if  kept  under  warm 
conditions,  do  so  when  twelve  have  elapsed  (Babiani).  Verrall  assigns  two  weeks 
for  the  hatcliing  of  the  eggs  of  In  lex  serraticejjs.  Erom  the  observations  of 
Pergaude,  quoted  by  L.  O.  Howard  and  0.  L.  Marlatt  (Principal  Household  Insects), 
this  period  for  the  same  fleas'  eggs  in  the  latitude  of  W ashington  is  usually  from  2-4 
days'  duration  only.  The  length  of  the  time  during  which  hatching  may  be 
suspended,  should  the  eggs  exj)erience  cold,  has  not  been  ascertained. 

Larval  Stage. — [Figs.  2,  2a-&.]  The  larva  is  a  minute  worm-like  object, 
and,  to  enable  it  to  rupture  the  shell  and  so  eft'ect  its  exit  from  the  egg  in  which  it 
has  developed,  is  endowed  with  a  small  depressed  yellowish-brown  horn  on  the 
summit  of  its  head,  thai  has  been  both  figured  and  described  by  Jules  Kunckel; 
his  observations  relating  to  this  occurrence  in  connection  with  the  young  of  Pulex 
felis,  and  as  manifested  by  P.  fasciatus  also.  This  disappears  early  on  the  insect's 
molting. 

These  young  fleas  are  narrow,  elongated,  greyish- white,  footless,  maggot- 
like insects,  having  almost  transparent  bodies.  They  are  composed  of  twelve 
distinct  oblong  segments  in  addition  to  the  head,  each  of  which  bears  behind  a 
bunch  of  long  hairs,  the  terminal  one  possessing  also,  in  addition  to  other  hairs, 
two  prominent  curved  projections.  This  larva,  when  newly  hatched,  is  about 
inch  long.  It  is  capable  of  a  wriggling  forward  movement,  in  which  the 
appendages,  the  body  hairs,  and  certain  hooks  on  the  under  surface  of  the  head 
assist.  Kespiration  is  provided  by  rows  of  spiracles  {s),  one  to  each  segment,  on 
either  side  of  the  body.  The  mouth-organs  [Fig.  26]  are  structurally  distinct  from 
those  of  the  adult,  and  are — unlike  them— not  adapted  for  sucking  purposes.  They 
comprise  amongst  other  parts  two  curved  toothed  mandibles  \Md.),  each 
terminating  in  a  sharp  point,  and  two  maxillae  {Mx),  each  having  two  plate-like 
divisions  with  circular  cuttmg  toothed  free  borders. 

These  flea-larvae  live  in  the  crannies  w^herein  they  have  been  born — yielded 
by  the  soil  beneath  houses,  floors,  carpets,  boards,  old  bags,  &c.  (In  the 
case  of  the  Pulex  irritans,  Theobald  has  reported  its  occurrence  also  on  man's 
body,  but  this  mnst  be  quite  exceptional.)  They  occur  in  association  with  the 
dust  and  debris  of  various  origin  that  has  accumulated  in  these  spots,  but,  owing 
to  their  poor  powers  of  locomotion,  although  endowed  with  considerable  wriggling 
activity,  do  not,  it  is  considered,  travel  far.  Usually  more  or  less  material  of  a 
fluffy  nature,  derived  from  their  surroundings,  adheres  to  their  bodies,  and  so 
serves  to  mask  their  proper  appearance. 
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Their  mouth  organs — as  Kunckel  has  remarked — being  adapted,  on  the 
one  part,  for  rending  and  tearing,  on  the  other  for  sawing  and  cutting,  suggest 
tnat  they  feed  on  various  organic  substances :  they  have  been  reared  on  dead 
flies  (Leewenhoek),  on  the  fresh  blood  of  pigeons,  on  the  bodies  of  dead 
mosquitoes,  and  on  dry  and  pulverised  blood  (Roesel). 

The  observation  that  their  stomachs,  as  viewed  through  their  transparent 
bodies,  w^ere  often  red,  and,  therefore,  contained  blood,  formerly  led  to  the  adult 
fleas  being  accredited  with  remarkable  maternal  instincts,  it  being  suggested  that 
the  mother  insects  nourished  their  young  by  degorging  into  the  mouths  of  the 
larvse  blood  that  they  had  reserved  for  this  purpose,  after  the  manner  of  ants  and 
bees.  Defranc,  however,  in  1824,  observed  that  amongst  the  eggs  of  fleas  there 
occurred  dark-coloured  particles  almost  as  rounded  as  themselves,  on  which  the 
larval  fleas  evidently  fed.  These  particles,  he  found,  were  of  the  nature  of  dried 
blood,  and  he  was  led  to  conclude  that  they  emanated  from  the  bodies  of  the 
parent  flea  through  artihcially  produced  fissures  ("  II  suppose  que  les  femelles  ont 
le  soin  d'ouvre  la  peau  et  de  laisser  couler  le  sang  pendant  un  certain  temps  et 
que  ce  sang  coaguJe  produit  les  grains  en  question — Kunckel ").  However,  the 
entomologist  Kunckel,  to  whom  I  am  indebted  for  this  information,  discovered 
ijiat  these  particles  v/ere  really  nothing  but  flea-excrement. 

When  flea-infested  dogs  or  cats  are  leaving  spots  where  they  may  leave 
eggs  of  their  parasites,  these  dark  particles,  resembling  dried  congealed  blood, 
are  frequently  to  be  observed.  They  may  be  flea-excrement,  as  suggested  by 
Kunckel,  but  more  likely  the  droplets — dried — of  red  blood  that  fleas  emit  from 
their  extremities  from  time  to  time  when  engaged  in  absorbing  the  life-juices  of 
their  hosts. 

E.  A.  Butler,  in  writing  of  the  common  flea  (Knowledge,  1st  January,  1890), 
after  referring  to  the  fact  that  "the  alimentary  canal,  when  gorged  with  blood, 
can  be  rapidly  emptied  by  the  insect  and  its  contents  ejected  with  considerable 
force  when  a  new  and  good  supply  of  food  presents  itself  before  the  last  meal  is 
disposed  of,"  adds  "  The  dark  stains  on  the  linen,  that  indicate  where  fleas  have 
been,  consist  of  their  dried  excrement,  and  are  composed  of  the  undigested 
remains  of  the  blood  corpuscles  contained  in  the  food." 

[Feeding  on  these  substances,  it  may  be  assumed  that  an  entry  is  thereby 
gained  into  the  flea-system  of  whatever  bacteria  may  be  associated  with  them.] 

Writej'S  agree  generally  that  during  warm  weather  the  flea-larva  rapidly 
grows,  and  that  under  this  circumstance  they  mature  in  about  twelve  days.  Under 
other  conditions,  as  Pergande  has  noted,  larval  existence  in  the  cat-flea  may  be 
as  short  as  eight  and  may  extend  to  twenty-four  days.  This  is  stated  both  with 
regard  to  the  common  flea  {Pulex  irritans)  and  the  dog  and  cat  flea  {P.  serraticeps). 
During  this  period  the  alterations  afi^ected  are  these  of  size  only,  and  are  accom- 
panied by  several  ecdyses,  or  moltings,  of  the  skin. 

H.  Osborn,  referring  to  the  former  of  the  above  fleas,  states  that  on  the 
eleventh  day  the  larva  discharges  the  contents  of  its  alimentary  canal  becoming 
uniformly  i>ale. 

The  Pupa  Stage. — [Figs.  3  and  4.]  Soon  after  becoming  full-grown,  the 
flea-larva  forms  a  chamber  as  it  were  in  the  dust  and  debris  that  surrounds  it, 
and  therein  spins  a  small  whitish,  very  delicate,  dust-covered  cocoon,  usually 
affixed  by  one  side,  within  which  it  changes  to  a  pupa.   [Fig.  3.] 

This  is  only  if  genial  weather  occurs.  For,  as  writes  F.  V.  Theobald,  "All 
Jie  larvae  do  not  pupate  at  the  same  time.  Some  live  through  the  winter,  and 
hatch  in  the  spring.    (An  account  of  British  Flies,  p.  23—1892.) 

In  some  cases  flea-larvse  may  transform  to  pupae  without  first  forming  a 
cocoon  (Roesel). 

The  pupa  [Fig.  4]  is  unlike  the  larva  in  appearance,  being  much  stouter 
and  of  smaller  dimensions,  and,  in  fact,  more  nearly  resembles  the  perfect  insect. 
Thus  we  can  discern  the  well-developed  limbs  of  the  latter,  but  as  yet  folded  up 
and  inactive.  Moreover,  the  colour  is  more  pronounced,  yellowish  instead  of 
transparent  white,  much  darker  when  no  cocoon  is  formed,  and  also  gradually 
acquiring  a  deeper  hue  with  age,  being  ultimately  brown.  Dr.  O.  Tasehenberg 
quotes  Ritseina  to  the  effect  that  already  the  males  and  females  may  be  dis- 
tinguished b^'  outward  features.  Thus  in  the  male  pupa,  the  back  is  concave  and 
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the  hind  body  terminates  in  two  projections,  whereas  in  the  female  the  back  is 
convex  and  terminates  in  a  single  one.  (Of  course,  the  pupal  is  an  inactive 
stage,  and  whilst  it  lasts  no  food  is  or  can  be  partaken  of.) 

Eailliet,  writing  of  the  ordinary  domestic  flea  (P.  irritans)  and  referring 
to  summer  weather,  states  that  about  twelve  days  are  spent  by  the  flea  in  the 
pupa  condition ;  and  a  similar  statement  has  been  made  by  other  writers  regarding 
its  duration  in  the  ordinary  dog-flea.  Pergande,  however,  conducting  his  observa- 
tions during  the  summer  months  in  the  latitude  of  Washington,  found  this  in  the 
few  instances  that  came  under  his  notice  to  vary  from  five  to  seven  da.ys  only. 

(This  would  indicate  that,  regarding  the  life  of  the  flea  as  a  whole,  con- 
sisting of  the  egg,  the  larval,  the  pupa.1,  and  the  adult  phases,  from  four  to  six 
weeks  are  occupied  with  it,  this  time  varying  in  extent  as  the  weather  is  warm  or 
moderately  cold ;  to  this  period  must  be  added,  again,  the  time  occupied  by  the 
imago,  or  perfect  insect,  in  arriving  at  sexual  maturity  and  depositing  its  ova.) 

It  has  been  already  stated  that  during  winter  months  the  duration  of  any 
phase  in  the  life-history  of  the  flea  may  be  prolonged,  the  ordinary  metamorphoses 
being  temporarily  suspended. 

Seasonal  Occiwrence. — From  the  foregoing  statements  it  may  be  concluded 
that  in  certain  localities  there  may  be  definite  periods  separated  by  intervals  of 
about  six  weeks"  duration,  during  which  fleas  are  prevalent,  and  that  during  the 
winter  months  in  temperate  regions  the  numbers  of  adult  fleas,  or  of  fleas  at  large, 
may  be  reduced  to  quite  small  proportions.  The  latter  remark,  however,  has 
probably  exclusive  reference  to  extra-tropical  occurrences. 

One  well-acquainted  with  the  habits  of  the  insects  of  Great  Britain  has 
informed  us  that  in  the  south  of  England  there  are,  generally  speaking,  three 
periods  of  the  year  during  which  fleas  are  prevalent,  separated  by  intervals 
of  remission  from  their  attacks : — (1)  About  the  end  of  March ;  (2)  the  middle  of 
June ;  and  (3)  towards  the  end  of  August  or  early  in  September.  He  spoke  from 
memory  only.  Also  that  so  noteworthy  was  this,  that,  in  the  county  of  Kent,  the 
fact  had  been  commemorated  in  a  well-known  popular  saying,  "  Oat-sowing,  oat- 
blowing  (blossoming),  and  oat-mowing,"  descriptive  of  the  time  of  such  occur- 
rences. 

The  English  Entomologist  (S.  A.  Butler),  previously  referred  to,  writes  on 
the  subject,  "  In  folk-lore,  the  1st  of  March  is  intimately  associated  with  fleas.  It 
is  still  a  practice  in  Kent  to  keep  the  doors  simt  on  that  day  to  prevent  the  fleas 
from  entering,  and  in  Sussex  the  door  steps  are  swept  on  the  same  day  for  the 
same  purpose,  and  thus  it  is  believed  that  immunity  from  their  attacks  will  be 
secured  for  a  twelvemonth." 

Observations  regarding  flea  prevalence  in  Southern  Queensland  have  not 
been  sufficiently  systematised  to  definitely  indicate  a  periodicity  of  occurrence  of 
this  nature,  but  that  it  obtains  is  almost  certain.  A  correspondent,  referring  to 
Brisbane  experiences,  stated  that  in  one  year  there  occurred  "  a  very  early  spring," 
and  that  thus  fleas  were  already  preva^lent  in  August,  and  that  in  another  year 
(1906-7)  they  were  locally  terribly  prevalent  about  Christmas  time. 

Another  correspondent  in  referring  to  flea-prevalence,  at  the  Southern  border 
of  Queensland,  stated  that  they  were  exceedingly  numerous  in  the  light  sandy  soil 
adjoining  his  tent,  frequenting  it  also.  This  was  early  in  October.  They  were  again 
very  numerous  at  a  short  distance  to  the  south  during  the  latter  part  of  November. 
It  has  been  observed  that  fleas  were  very  numerous  in  the  Brisbane  district  at 
times  during  the  period  January  to  March,' a  noteworthy  instance  of  flea-prevalence 
occurring  at  the  end  of  the  latter  month.  An  observer,  however,  again  encountered 
them  in  large  numbers  at  Cape  Moreton,on  16th-17th  June,  within  a  dwelling,  and, 
referring  to  a  Rockhampton  occurrence,  a  witness  deposed  that  they  occurred  in  the 
precincts  of  certain  stables  during  our  midwinter  also. 

In  Eeports  on  the  outbreaks  of  plague  at  Sydney,  the  prevalence  of  fleas  in 
numbers  in  dwellings  are  incidentally  mentioned  in  connection  with  the  dates  8th 
Januarv  and  earlv  in  March,  and  during  the  month  of  June.  Further,  the  author 
of  these,  Dr.  J.  Ashburton  Thompson,  writing  in  October,  1906,  on  the  "  Epidemiology 
of  Plague,"  states  :  "  It  {i.e.,  March,  April,  and  May)  is  also  the  season  of  fleas. 
From  about  February  onwards  is  the  time  when  sandy  patches,  far  removed  from 
dwellings,  begin  to  swarm  with  them  ;  when  domestic  dogs  are  worried  by  the  species 
that  infests  them  as  at  no  other  time  of  the  year ;  and  when  one  or  other  of  the 
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rooms  in  many  a  house  which  is  neither  dark  nor  dirty,  hut  often  of  the  better  class, 
becomes  for  a  time  overrun  with  them.  .  .  .  but  .  .  .  these 
insects  are  to  be  found  all  the  year  round,  and  in  numbers  in  the  warm,  dark  places 
where  they  best  breed." — ("Journal  of  Hygiene,"  VI.,  564-5.) 

Observations  regarding  the  species  of  Pidex  figuring  in  these  seasonal  infesta- 
tions indicate  that  this  is  in  the  majority  of  instances  the  dog  and  cat  flea,  Fulex 
serraticeps.  They  may,  however,  be  fleas  that-  are  addicted  to  attacking  man. 
Writing  of  a  Sydney  occurrence  hi  March,  1900,  it  is  stated  "  the  bodies  of  thei 
younger  children  were  almost  literally  covered  with  their  punctures.." — (J.  Asliburton 
Thompson  :  "  Report  on  Outbreak  of  Plague,"  1900,  p.  25.) 

Circumstances,  however,  may  bring  it  about  that  fleas  may  appear  excessively 
numerous  at  a  time  subsequent  to  that  at  which  their  numerical  increase  has  taken 
place.  Adult  fleas  are  endowed  with  persistent  vitality  under  untoward  conditions 
of  life,  and  thus  can  undergo  long  fasting.  So,  when  a  host  has  not  been  available 
to  yield  them  their  proper  food,  they  will  assert  themselves  when  one  is  forthcoming 
many  days  after  their  first  appearance  on  emerging  from  flea  cocoons.  Ordinarily 
speaking,  too,  fleas  may  under  some  circnmstances  manifest,  relatively  speaking, 
considerable  longevity,  remaining  inactive  between  successive  feedings,  during 
which  their  transport  from  place  to  place  may  be  efi^ected.  And  it  must  be 
remembered  in  this  connection  that  the  ordinary  Pulicidse  are  not  by  any  means 
continuously-abiding  animal  parasites. 

Tliis  fact,  and  a  consideration  of  the  manner  in  which  the  eggs  of  fleas  become 
scattered  al)out,  will  suggest,  what  is  so  common  an  experience,  that  fleas  will  not 
only  be  met  with  at  large,  but  that  they  may  habitually  occur  generally  all  around 
the  spots  where  their  proper  hosts  exist  or  are  domiciled. 

The  adult  insects  are,  however,  very  suscej)tible  to  climate  changes,  a  remark 
also  that  applies  to  the  larvas,  and  is  indicated  by  the  fact  that  their  rearing  to 
maturity  is  somewhat  difficult.  These  fleas  invariably  seek  shelter  in  rainy  weather. 
This  habit,  then,  has  also  to  be  taken  into  consideration  in  accounting  for  their 
prevalence  (by  which  is  generally  intended  prevalence  in  domiciles,  where  the 
annoyance  their  bites  occasion  leads  to  their  presence  being  recognised)  at  any 
particular  period  of  the  year. 

Even  during  winter  in  Brisbane  districts — for  example,  in  June,  when  it  is 
thought  fleas  are  less  numerous  than  at  otlier  periods  of  the  year — the  advent  of  rain 
may  cause  the  few  occm'ring  in  the  immediate  vicinity  of  houses  to  enter  them  and 
to  annov  the  human  occupants,  who  are  wont  even  then  to  speak  of  "bad  nights  for 
fleas."  ' 

Darwin  ("Voyage  of  the  'Beagle,'  "  page  344)  when  exploring  Coquimbo  had 
the  following  peculiar  experience.  He  states :  "  I  enjoyed  my  nights'  rest  here ; 
from  a  reason  which  will  not  he  fully  appreciated  in  England — namely,  the  absence 
of  fleas.  The  rooms  in  Coquimbo  swarm  with  them,  but  they  will  not  live  here  (in 
the  mountains  overlooking  that  city)  at  the  height  only  of  3,000  feet  or  4,000  feet." 
This,  Darwin  concludes,  was  due  to  some  other  cause  (not  ascertained)  than 
diminuition  of  temperature  arising  from  an  elevated  situation.  It  indicates  that 
comj)licated  circumstances  may  possibly  influence  the  degree  in  which  fleas  are 
prevalent. 

Special  Conditions  Iniiuencing  their  Occurrence  on  their  Hosts. — Apparently 
the  association  or  consortism  of  fleas  with  rats  may  be  of  a  special  character 
from  the  point  of  view  of  the  occurrence  in  time.  Thus  Brisbane  experiences  point 
to  the  fact  that,  during  the  occurrence  of  an  epizootic,  fleas  are  more  numerous 
on  rats — both  those  that  are  plague-infected  and  those  that  are  plague-free — than 
when  this  is  absent. 

This  is  agreeable  to  the  experience  elsewhere.  Thus  we  find  Dr.  Ashburton 
Thompson  referring  to  the  investigations  of  the  Microbiologist  of  the  Board  of 
Health,  New  South  Wales,  stating  as  follows  : — "  Dr.  Tidswell  has  been  struck  in 
this  connection  with  the  fact  that,  diu'ing  the  epizootic,  fleas  were  abundant  on  all 
the  rats  brought  to  the  laboratory,  while,  as  soon  as  evidence  of  its  continuance  had 
failed,  fleas  became  so  uncommon  on  the  rats,  which  were  still  brought  in  large 
numbers,  as  to  be  quite  insufficient  for  purposes  of  laboratory  collection  (see 
"  Ectoparasites  of  the  Eat,"  page  71).  The  abundance  of  fleas  on  rats  during 
continuance  of  the  epizootic  was  not  specially  associated  with  illness  of  the  animals ; 
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it  was  generally  observed  on  those  that  were  perfectly  healthy^ — as  well  as  oii 
others."— ("  Report  on  Plague  Outbreak,"  Sydney,  1902,  page  G4.) 

Dr.  E.  H.  Hankin,  writing  on  the  "  Epidemiology  of  Plague,"  relates  to 
somewhat  similar  experience  with  regard  to  fleas  infesting  domestic  cats  : — "  In  the 
spring  of  1901  (he  states)  I  was  studying  fleas  obtained  from  cats  and  dogs  in  Agra, 
and  found  no  difficulty  in  obtaining  as  many  of  these  insects  as  required,  but  at  the 
commencement  of  the  hot  weather  I  found  that  the  fleas  on  the  cats  living  in  my 
laboratory  had  suddenly  and  completely  vanished.  I  offered  half  a  day's  wages  to 
my  servants  for  every  flea  they  could  catch.  Not  a  single  flea  could  they  produce. 
A  restricted  plague  epidemic  that  had  been  going  on  at  Agra  suddenly  came  to  an 
end  (he  adds)  at  the  time  of  the  disappearance  of  the  fleas." — ("  Journal  of 
Hygiene,"  Vol.  5,  January,  1005,  p.  80.) 

Situations  in  which  Fleas  at  large  occur. — With  regard  to  the  situations  in 
which  fleas  occur  at  large,  the  fact  alone  that  they  originate  from  eggs  that  fall  or 
are  shed  from  the  bodies  of  the  animals  that  serve  them  as  hosts  will  have  suggested 
that  they  will  be  met  with  wherever  those  animals  sojourn,  temporarily  repose,  or 
happen  to  succumb.  Accordingly,  the  fleas  of  domestic  animals,  such  as  cats  and 
dogs,  will  occur  in,  or  within,  the  precincts  of  houses,  sheds,  &c.,  but  not  necessarily 
very  close  thereto.  This  latter  remark  also  applies  to  the  rat-fleas  proper,  and 
especially  to  those  in  association  with  the  more  domiciliary  Mus  rattus,  and  its 
variety  if.  Alexandrinus^  and  to  a  somewhat  less  degree  to  the  fleas  of  Mus 
decumamis. 

Row  this  is  Influenced  by  Meteorological  Conditions. — Moreover,  fleas 
habitually  shun  the  light,  and  permanent  moist  conditions  are  usually  inimical  to 
them,  at  least  whea  they  are  in  the  larval  condition.  Accordingly,  when  occurring 
in  the  open  it  is  Avhere  the  soil  is  dry  and  sufficiently  loose  to  admit  of  their  entering 
and  so  ensconcing  themselves — whether  it  be  sand,  dust,  or  ashes.  The  partiality  on 
their  ])art  to  darkness  was  incidentally  demonstrated  in  the  course  of  an  experiment 
conducted  by  the  Indian  Advisory  Committee.  Two  small  rooms  M^ere  provided  to 
which  fleas  from  rats  has  equal  access,  one,  however,  differing  from  the  other  by 
having  a  roof-light.  The  dark  room  yielded  224  of  these  insects,  and  the  illuminated 
one  54  only  ("  Jour.  Hyg."  V.  453).  Their  most  favoured  haunts  are  floors,  the  ground 
beneath  these,  and  other  shaded  spots,  thickly  strewn  with  dust,  dirt,  or  vegetable 
debris,  little  exposed  to  disturbance.  In  such  situations  they  may  occur  in  immense 
numbers.  "  I  have  seen  (writes  W.  W.  Eroggatt)  dry  stack  sweepings  taken  out  of 
pigsties  in  the  country  ( .N  evv  South  Wales)  so  thick  with  fleas  that  the  stuff  was 
alive."  Places  that  afford  them  harbour  and  concealment  may  be  again  objects 
occurring  in  their  haunts — e.g.,  clothing,  bags,  bales,  skins,  old  fodder,  &c. — and 
dwelling  within  these,  they  may  be  transj)orted  over  long  distances. 

Moreover,  they  are  intolerant  of  high  temperatures,  and  it  is  probably  the 
experience  that  sunshine  and  heat  serve  to  some  extent  to  banish  them  from  domestic 
animals  that  has  led  cats  thai}  are  nocturnal  in  their  general  habits,  to  favour  a 
concurrence  of  the  two,  lying  on  the  open  to  enjoy  their  insectifugal  influence,  just 
as  one  of  ourselves  might  hang  out  his  blankets  under  the  same  circumstances  to  rid 
them  of  the  domestic  insects  in  question. 

E.  H.  Hankin  has,  as  already  stated,  remarked  (referring  to  observations  at 
Agra)  the  disappearance  of  fleas  from  dogs  and  cats  at  the  commencement  of  the 
hot  weather  ("Jour.  Hygiem^"  Vol.  5,  p.  80,  1905).  Although,  when  harboured  by  a 
fur-bearing  animal  of  semi-aquatic  habits  {e.g.,  certain  rats),  the  adult  flea  is 
apparently  little  affected  Avhen  such  animal  resorts  to  water,  finding,  no  doubt, 
meauAvhile  sufficient  air  imprisoned  in  its  coat  for  respiration ;  it,  when  at  large 
and  away  from  its  host,  shuns  moisture  and  wet.  Thus,  with  the  advent  of  rain, 
fleas  migrate  to  the  shelter  afforded  them  by  houses,  sheds,  and  other  structures  (a 
most  noticeable  event  after  a  "spell"  of  dry  weather) ,  and  thus  a  high  degree  of 
infestation  may  l)e  remarked,  suggestive  of  a  greater  flea  prevalence  generally 
speaking  than  really  obtains.  This  has  to  be  taken  account  of  in  considering  the 
seasonal  occurrences  of  Pulicidpe. 

Fasting  Habits  and  Accommodation  to  different  Hosts. — There  are  grounds  for 
concluding  that  when  fleas  are  living  apart  from  the  animals  on  Avhose  blood  they 
subsist,  either  owing  to  their  not  having  had  an  opportunity,  subsequent  to  their 
issuing  from  the  flea-pupa,  of  attaching  themselves  to  these,  or  owing  to  their  hosts 
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having  died,  they  will,  if  other  conditions  favour  their  existence,  exist  a  considerable 
time  without  food.  'J  his  statement  may  apply  to  the  larvse  also,  for  on  examining;  the 
Pulicidse  present  in  rooms,  that  have  remained  closed  for  many  days,  and  that  have 
been  found  to  l)e  grossly  flea-infested,  the  fleas  present  have  generally  been  male 
individuals  of  diminutive  growth,  a  state  of  things  suggestive  at  least  of  earlier 
inanition.  This  capacity  for  fasting  renders  fleas  all  the  more  voracious  when  an 
animal  that  will  yield  them  their  sanguineous  diet  comes  upon  the  scene,  and  not 
only  so  it  will  result  in  a  flea  proper  to  one  host,  or  especially  partial  to  it,  attacking 
another  to  which  usually  it  is  not  parasitically  related.  This  is  a  very  common 
exj^erience  so  far  as  concerns  the  dog  and  cat  flea  (P.  scrraticeps)  and  man,  that  when 
either  of  the  animals  whence  it  derives  its  popular  designation  is  available  rarely 
only  annoys  him  by  its  bite.  The  same  has  been  found  to  occur  in  the  case  of  the 
rat-flea  {Pnlra:  cheop'<s). 

Thus  Hankin  referring  to  the  observations  of  Captain  Listen  (I.M.S.)  has 
stated :  '*  He  found  that  man  rarely  harboured  the  rat-flea  under  normal  conditions. 
Out  of  246  fleas  caught  on  man,  in  the  al)sence  of  plague,  only  one  was  a  rat-flea. 
But,  during  a  plague  outbreak  in  a  lodging-house,  out  of  thirty  fleas  caught  on  the 
human  inhabitants  not  less  than  fourteen  were  rat-fleas." — ("  Jour,  of  Hygiene," 
1904,  p.  83.) 

The  latter  on  a  prio?'i  grounds,  however,  would  appear  to  be  a  more  probable 
event,  since  it  more  closely  approaches  in  its  structure  ihe  human  flea  (P.  irritans) 
than  does  the  one  affecting  our  animal  companions.  This  accommodation  to  different 
host,  under  exceptional  circumstances  that  might  have  been  illustrated  by  reference 
to  the  habits  of  other  flea-species,  has  a  far-reaching  significance  when  fleas  are 
serving  iu  the  role  of  intermediaries  for  the  communication  of  specific  diseases. 

Their  Occurrence  on  Their  Hosts. — The  relation  between  these  ecto-parasites 
and  their  hosts'  has  another  interesting  feature — this  is,  when  fleas  abide  on  the 
bodies  of  animals,  they  frequently  favour  one  part  more  than  another.  This 
probably  is  less  pronounced  than  is  the  same  feature  exhibited  by  external  parasites 
of  other  groups ;  but  still  it  is  noteworthy.  Thus  with  regard  to  rats,  fleas  more 
commonly  occur,  when  infesting  those  rodents,  about  the  head  and  neck  than  else- 
where ;  and  a  study  of  the  mode  of  occurrence  of  cat-fleas  on  their  namesake 
suggests  that  the  frontal  and  temporal  regions  of  this  animal  are  especially  affected. 
Whether  any  such  partiality  is  displayed  by  fleas  in  tlie  case  of  man  has  not  been 
noticed,  but  the  matter  has  been  complicated  by  the  fact  that  he  is  habitually  clad. 
In  his  case,  however,  fleas  rarely  resort  to  the  hair  of  the  head ;  sed  de  pudendi 
indumento  aliter. 

In  the  foregoing  remarks,  allusion,  of  course,  is  made  to  the  spots  where  fleas 
congregate  for  feeding  purposes.  On  first  alighting  on  their  host,  or  when  moving 
over  the  body  of  same,  they  may  be  encountered  in  any  part  thereof. 

Their  Feeding  JJahits — General  Features. — -Before  dealing  with  the  method 
itself  of  their  feeding,  attention  may  be  called  to  the  fact  that  fleas,  unlike  ticks 
(Ixodidse)  and  some  other  external  parasites,  do  not,  as  a  rule,  c  anplete  their  meal 
with  the  blood  derived  from  one  spot  on  the  body  of  their  host  only,  and  thus  may 
inflict  several  bites  before  this  ]n-ocedure  has  been  completed.  This  habit  has  been 
well  described  by  C.  F.  Baker  in  the  following  words  : — "  Most  fleas  are  epicures  in 
their  blood-sucking  habits,  where  mosquitoes  are  gluttons.  They  do  not  settle  and 
gorge  themselves  as  do  the  mosquitoes,  but  pass  rapidly  from  place  to  place  and  bite 
olten.  A  single  flea  has  been  observed  to  bite  so  as  to  leave  a  dozen  or  more 
inflamed  spots  in  as  many  minutes,  and  ^et  its  abdomen  showed  no  extraordinary 
dilatation." — {Science,  15th  September,  1905,  p.  310.) 

It  is  again  noteworthy  that  a  flea,  on  having  satisfied  its  appetite  for  the  time 
being,  will  remain  inactive  in  some  retired  spot  for  hours  together,  in  order  probably 
to  digest  the  food  it  has  partaken  of,  and  in  some  instances  lies  ready,  after  such 
interval  has  elapsed,  to  resume  its  feeding  habit.  And,  indeed,  it  has  been  held  by 
some  that  it  is  only  met  Avith  on  the  body  of  the  animal  that  affords  it  sustenance 
when  this  animal  has  moved  off,  whilst  the  flea  is  still  occupied  in  feeding.  This  is  a 
feature  in  its  economy  that  is  conducive  to  its  passive  conveyance  from  place  to 
place,  in  connection  with  one  article  or  another,  without  detriment  resulting  from  any 
enforced  fast  that  this  may  necessitate. 

Persistence,  or  the  Reverse,  on  Hosts. — Fleas  are  much  addicted  to  infesting 
sick  and  infirm  hosts.  This,  in  the  case  of  occurrences  of  fleas  in  connection  with 
rats,  may  be  accounted  for  by  the  fact  that  these  hosts  may,  under  these  circumstances 


and  in  the  face  of  other  ills,  be  indifferent  to  their  presence,  or  be  physically  unable 
to  resort  to  efforts  for  ridding  themselves  of  them.  It  is  considered,  however,  that 
this  is  not  the  sole  explanation  of  this  phenomenon. 

Fleas  that  have  once  taken  up  their  abode  on  the  body  of  their  proper  host 
{e.g.,  the  cat-flea  on  the  cat)  apparently  seldom  leave  them  while  such  animal 
remains  healthy  and  exists  under  normal  conditions  ;  but  should  the  animal  on  which 
they  occur  be  only,  so  to  speak,  a  facultative  host,  their  sojoura  on  it  is  temporary 
and  transitory  only.  When,  however,  fleas  have  partaken  of  a  full  meal,  they  may 
suffer  themselves  to  drop  from  an  animal  when  this  is  resting  in  a  spot  suitable  for 
them  for  their  habitation.  Thus  fleas  may  be  found  in  the  nests,  not  only  of  rats, 
but  of  birds  that  may  also  harbour  Pulicidse.  Probably  they  proceed  from  such  spots 
to  renew  acquaintance  with  their  hosts.  In  a  preceding  paragraph  grounds  have 
been  adduced  in  support  of  the  conclusion  that,  under  certain  climatic  conditions, 
involving  high  temperature,  they  will  leave  the  animal  on  which  they  occur,  even 
although  the  latter  does  not  exhibit  sickness.  In  the  case  of  the  rat-flea  {Pules 
cheopis),  there  are  grounds  for  concluding  light  possesses  a  similar  influence. 

VIII.-FLEAS  ASSOCIATED  WITH  RATS  AND  MICE. 

The  Siplionaptera  found  associated  with  examples  of  the  genus  Mus  are 
embraced  in  about  thirty  nominal  species  of  fleas. 

The  following  list  thereof,  together  Avith  an  indication  of  the  rat-species 
severally  affected  by  these  species,  has  been  compiled  from  the  works  of  Dr.  O. 
Taschenberg,  Carl  P.  Baker,  and  other  writers  on  the  group  : — 

Rat  Flea  Species  and  theie  Hosts. 


Fam.  Ehtnchhoprionidjk. 

1.  Ehynchoprion  csecata,  JE'jic/eWem  ... 

2.  Argopsylla  rhynchopsylla,  2V;'a6o«cA/ *  ... 

Fam.  PtTLiciD^a:. 

3.  Pulex  irritans,  Lin.... 

4.  Pulex  pallidus,  Taschenherg         ...     .  ... 

5.  Pulex  cheopis,  i?o#Asr^i7(^  ... 

6.  Pulex  phillipensis,  _ffe«09 1 

7.  Pnlcx  muvimi?,,  TirahoschiX 

8.  Pulex  braziliensis,  § 

9.  Ctenocephalus  canis,  Cwr^is  II 

10.  Ceratopliyllus  faseiatus,  i?o.Jc. 

11.  Ceratophyllus  londoniensis,  Rothschild  ... 

12.  Ceratophyllus  gallinae,  Schrank  ... 

13.  Ceratophyllus  pinnatus,  Wagner  ... 

14.  Ceratophyllus  italicus.  Tiraboschi 

15.  Typhloeeras  poppei,  Wagner 

16.  Ctenophthalmus  agyrtes,  Seller  ... 

17.  Ctenophthalmus  assimilis,  Tasch  

18.  Ctenophthalmus  proxima,  Wagner 

19.  Neopsylla  bidentatiformis,  Wagner 

20.  jS^eopsylla  pentacanthus,  jRof/tvrAiZrf 

Fam.  Ctenopsyllidj.. 

21.  Ctenopsyllus  musculi,  Duges   

22.  Ctenopsyllus  tasehenbergi,  Wanner 

23.  Ctenopsyllus  aganippes,  Rothschild 

24.  Stephanocirras  dasyuri,  Skuse 

25.  Stephanocircus  simpsoni,  Rothschild 
2fi.  Stephanocircus  Thomasi,  Rothschild 

Fam.  Histeichopstllid>e. 

27.  Histricopsylla  talpas,  C^^W^s 

28.  Histricopsylla  tripectinata,  Tirahoschi  ... 


*  This,  when  oecurrins;  on  rats,  has  apparently  been  referred  by  some  to  the  fowl  flea,  A.  gallinacea. 

t  Pronounced  bv  Rothschild  to  be  identical  with  PvUex  cheopis,  itoMscAiW.  _ 

t  Appears  to  be  identical  with  Pulex  cheopis.    Report  of  Advisory  Committee  on  Plague,  1st  Report,  "Journal  of  Hygiene    vl.,  4,  p.  Hi. 

(  Appears  to  the  writer  to  be  also  identical  with  the  foregoing  species. 

II  This  is  the  flea  that  elsewhere  in  this  report  is  styled  Pulex  serraticeps,  Taachb.  Probably  the  rat  9ea  represents  the  form  of  this  known  aa 
Ct«nocephftlu8  telii,  Bothtchild,  a  form  that  the  writer  has  not  the  means  of  distinguishing. 
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Miscellaneous. 


Mux  gentilis 


Mus  velutinus 
Mus  velutinus 
Mus  ferculinus 
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In  this'treatment  of  the  subject  Ave  are  concerned  only  with  fleas  that  have 
been  met  with  on  the  species  of  Mus  to  which  the  first  four  columns  of  the  foregoing 
tabulated  statement  relate,  viz.: — Mus  raff  us,  Mus  ratfus  Alexandrinus,  Mus 
decumrtinis,  and  Mus  musculns  (mouse).  To  these,  then,  have  been  allotted  fourteen 
nominally  different  kinds,  leaving  out  older  synonyms  that  have  not  been  mentioned. 

There  are  grounds,  however,  for  concluding  that  four  of  these  are  actually 
identical,  viz.  :■ — Phillipensis,  TIerzog  ;  niurinus,  Tiraboschi ;  hraziliensis.  Baker  ;  and 
cheopis,  Rothschild  {  =  pallidus  auct.  nee  I'aschenberg) ;  the  last  named,  according  to 
the  rules  of  scientific  nomenclature,  being  the  earliest  bestowed,  superseding  the 
others. 

This,  without  reducing  the  number  of  species  assigned  to  the  division  of  Pulex, 
now  knoAvn  as  Ceratophijllusy  brings  the  total  number  of  fleas  recorded  on  the  fore- 
going named  rats  and  mice  to  eleven.  Two  of  these,  again,  are  Powl  Pleas,  casually 
occurring  on  species  of  Mus;  and  further  reference  to  them,  therefore,  may  be  omitted. 

The  census  of  flea-species  met  with  in  association  Avith  the  rats  directly 
related  to  man  is  thus  as  folloAvs  : —  * 

1.  Pulex  irritans,  Lin. 

2.  Pulex  cheopis,  Mothschild. 

3.  Ctenocephalus  canis,  Curtis  (:=  0.  f^Ws,  Ro I sch.,  and  C.  serraticeps) . 

4.  Ceratophyllus  fasciatus,  Bosc. 

5.  Ceratophyllus  londoniensis,  Motsch. 

6.  Ceratophyllus  italicus,  Tiraboschi. 

7.  Neopsylla  bidentatiformis,  Wagner. 

8.  Ctenopsyllus  musculi,  Duges. 

9.  Ctenopsyllus  Taschenbergi,  Wagner. 
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X— PLEAS  ASSOCIATED  WITH  PARTICULAR  SPECIES  OP  RATS  IN 

AUSTRALIA. 

[Queensland,  13risbane,  &c.  ;  New  ^  outh  Wales,  Sydney  ;  and  West 

Ausi'RALiA,  Perth.] 
'J  he  following  data  are  derived  from  a  return  made  by  Dr.  F.  Tidswell  in 
190i  {of.  Report  on  4th  Outbreak  of  Plague  at  Sydney,  3  p.  1);  from  a 
communication  from  T)r.  J.  B.  Cleland,  Perth ;  and  from  'H.  Tryoii's  observations 
based  on  an  examination  of  Rat  Pulicida^,  submitted  by  the  Commissioner  of  ]\iblic 
Health,  Queensland  (Dr.  Burnett  Ham),  in  1902. 

In  the  case  of  the  West  Australia  return,  it  is  assumed  that  all  the  fleas 
collected  were  derived  from  Alus  rati  us,  var.  Alexandrinus,  for  in  a  letter  to  Mr.  C. 
Rothschild,  a  copy  of  which  is  to  hand.  Dr.  Cleland  refers  to  the  Perth  rats  as  being 
probably  rejn-esentatives  of  this  rodent. 


Tablr  SHowtNG  Relative  Prevalenct  of  Rvt-flea  Species  ox  DrPFERENX  Kinds  of  Mus  in  Australia. 


Mus  decunianus. 

Mua  raltus. 

Mus  musi'ulus 
(House). 

Queensland 
(principally 
Brisbane*, 
1S02. 

New  South 
Wales 
(Syduej), 
J  904. 

Queensland 
(prineipally 
Brisbane), 
1902. 

New  South  i 
Wales,  1904. 

Wi-st  Austra- 
lia (Perth). 

New  South 
Wales 
(Sydney), 
1901. 

Pulex  irritaus.  Linn. 

Pulex  clieopis,  RotJn-ck 

Ctenocc])]ia!us    canis,     Curl.i.s    [  =  P. 

in  itfins  J 
Ceratopliyllus  fasciatus,  Base. 
Ctenopsyllus  musciili,  Ditges* 

JSTumber  of  fleas  examined 

•10  7o 
97  7o 

■2% 

■5% 
2-2% 

88% 

1% 
10-4% 

94% 
"&% 

38% 
23% 

38% 

50% 
15% 

48% 

34% 
17% 

943 

86 

49 

13 

66 

35 

*  There  are  ground's  for  c  including  that,  owing  tn  the  defective  method  (as  cimpared  with  that  of  Dr.  Tidswell)  purs  ied  ia 
securing  the  fleas  occurring  on  Biisbane  rats  the  percentage  relaling  to  t'lis  fiea  is  much  lower  than  it  should  be. 


XL-FLEAS  OCCURRING  UPON  RATS  IN  AUSTRALIA. 

The  species  of  fleas  that  have  l)een  met  with  on  the  rats  and  mice  associated 
with  man  in  Australia  are  five  in  number,  and  are  as  follow : — 
Pulex  irritans,  Linn. 
Pulex  cheopis,  Rothschild. 

Ctenocephalus  canis,  Curtis  [  =  Pulex  serraticeps] . 

Ceratophyllus  fasciatus,  Bosc. 

Ctenopsyllus  muscali,  Buges. 
Their  relative  frequency  of  occurrence,  in  connection  with  the  rodents  named,  in  the 
princii^al  cities  of  the  different  States  is  shown  in  the  following  table,  based,  to  some 
extent,  on  one  formerly  prepared  by  Dr.  P.  Tidswell,  Microbiologist  to  the  Board 
of  Healtli  of  New  South  Wales  (Report  of  the  Board  of  Health  on  a  Second  Outbreak 
of  Plague  at  Sydney,  1902,  by  J.  Ashburton  Thompson,  M.D.,  &c.,  p.  72,  1903). 

Distribution  of  Rat-flea  Species  in  Austealia  and  Relative  Pboportion  of  Occurrences. 


Total  Number 
of  Fleas 
Examined. 

Irrilans. 

Cheopis. 

Canis 
(Serraticeps). 

Fascial  ns. 

Musculi. 

Queensland*... 

1,609 

•18% 

90-8% 

f     6%  a 
Ul-8%] 

j  -37% 

2-8% 

Rockhanipton         ...    *  ... 

40 

100% 

Townsville  ... 

10 

100% 
81% 

New  South  Walest  (1902)   

100 

"i% 

10% 

9% 

"8% 

Sydney  (1904)   

Newcastle 

134 

69% 

23% 

34 

20-5% 

3% 

70% 

West  Australia^  (Perth)  

66 

50% 

h 

1-5% 

485% 

West  Australia,  during  epidemic  period  of 

year  (December-July)  ... 

36 

78% 

23% 

West  Australia,  non-epidemic  period  of 

year  (July-December) 

23 

17% 

82-6 

Victoria§ 

80  or  90 

Only  one 

[it  corresponds  to  Rotlischild's  description  (of 

P.  cheopis 

)] 

was  non-pectinated 

(i.e.,  all  but   one  was 

C.  musculi 

01 

C.  canis 

.-  -[Dr.  E.  R.] 

Tasmania  II  ... 

290 

•3% 

l-4%c 

A  few 

A  few 

Common 

Kat  Flea. 

New  Zealandt 

56 

95% 

5% 

*  Determinations  by  writers  during  lfl02.  f  Compiled  from  reports  oi  Dr.  Tidswell. 

t  Compiled  from  data  furnished  by  Dr.  J.  B.  Cle'and.  §  Information  supplied  by  Dr.  E.  Robertson, 

li  Compiled  from  data  furnished  by  Dr.  J.  S.  C.  Elkington. 
a  The  percentage  6  is  arrived  at  by  including  a  flea  c  msigiiment  of  378  examples,  93  nf  which  were  cat-fleas  from  Townsvil'e. 
Rejecting  this,  the  percentage  i^  1'8.  b  >fotwithstaiiding  excessive  prevalence  of  Pulex  canis  at  Perth  at  some 

periods  of  year,  Dr.  Cleland  msde  no  reference  to  its  occurrence  on  rats.  c  "All  P.  cheopis  were  from  two 

Hobart  wharf  rats  (1  rattus,  1  deeumanus)  caught  in  the  vicinity  of  the  Sydney  shipping  berths  in  190tj," 
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Prom  the  foregoing  tables  it  may  be  concluded  that — 

1.  In  Queensland  (Brisbane,  Rockhamj)ton,  and  Townsville — also  at 

Cairns),  in  New  South  Wales  (Sydney,  not  Newcastle),  and 
Western  Australia  (Perth),  the  rat-flea  that  preponderates  is  Pulex 
cheopis. 

2.  On  the  other  hand  in  Victoria  (Melbourne),  Tasmania,  and  New- 

Zealand,  it  i>  the  least  prevalent ;  the  preponderating  flea  in  the 
lastnamed  colony  being  Ceratophyllus  fascialus,  and  in  Victoria  and 
Tasmania  Clenopsyllus  musculi. 

This  varying  numerical  representation  bears  no  relation  to  the  kind  of  rat 
most  prevalent,  for  in  Tasmania  and  Western  Australia — where,  in  both  alike,  the 
commoner  rodent  is  3£us  ratttis,  and  M.  decuma  nis  is  confined  for  the  most  part  to 
the  wharves — we  have  the  rat-fleas  that  preponderate  different  ones. 

The  explanation  of  this  is  that  Puiex  cheopis  is  susceptible  to  meteorological 
influences  to  an  extent  that  determines  its  distribution.  This  has  been  especially 
noted  by  the  Hon.  C.  Rothschild,  the  great  authority  on  Siphonaptera,  who  states  that 
Pulex  cheopis  is  "  the  common  parasite  of  port  and  house  rats  in  warmer  portions  of 
the  earth.  .  .  in  the  more  temperate  portions  this  P.  cheopis  is  practically 
absent,  being  replaced  by  C.  fasciatus'^  in.  litt.  {cf.  E-otlischild,  C,  "  Journ. 
Hygiene",  Vol.  VL,  4S3-5,  1906) .  The  data,  set  forth  in  the  table  entitled  "  Distribu- 
tion of  Rat-flea  Species,  Excluding  Australia,"  indicates  the  effect  of  this  factor 
in  a  very  marked  manner. 

Again,  there  are  grounds  for  concluding  that  climate  may  affect  the  ratio 
subsisting  between  the  numbers  in  which  Pulex  cheopis  are  present  on  the  same 
species  of  rats  at  different  times  of  the  year  in  the  same  place,  in  other  words,  its 
seasonal  distribution.  Thus  on  referring  to  the  Table  (p.  147)  "  Distribution  of  Rat- 
fleas  in  Australia,  Relative  Proportion  of  Occurrences,"  and  Western  Australia, 
therein,  we  find  that  during  December- July  the  proportion  between  P.  cheopis  and 
C.  musculi  was  78  :  22,  during  July-December  it  was  17  :  86. 

Dr.  T.  Burton  Cleland  in  a  letter  to  Rothschild  adverting  on  this  writes : 
"  During  October  and  half  of  November  I  got  4  of  P.  cheopis  and  19  of  Tphlopsylla 
(nmsctdi).  The  odd  ones  collected  for  some  months  before  were  P.  cheopis,  28, 
Typhopsylla  {musculi),  8.  This  change  in  relative  percentage  is  interesting  if  the 
smallness  of  the  numbers  does  not  (render  it  unreliable)." 

In  dealing  with  seasonal  occurrence  in  treating  of  the  Life  History  and 
Habits  of  iTeas  {vide  p.  140),  similar  variations  in  prevalence  in  different  times  of  the 
year  are  mentioned. 

It  is  unnecessary  to  point  out  that  the  distribution  of  Pulex  cheopis,  both  in  time 
and  place,  has  its  strange  counterpart  in  that  of  ej)idemic  and,  perhaps,  also  epizo5tic 
plague. 

XIL-THE  RELATIONSHIP  BETWEEN  PLEA  SPECIES  AND  RATS. 

Observations  mdicate  that  not  only  do  we  find  several  different  species  of 
fleas  compribed  in  the  Flea  Fauna  of  the  rats  especially  referred  to  herein,  but 
that  we  inay  encounter  more  than  one  kind  of  flea  even  on  an  individual  rat. 

In  the  course  of  this  inquiry,  the  fleas  secured  on  a  single  specimen  of 
Mus  decumanus,  by  the  Commissioner,  comprised  examples  of  no  less  than  four 
species — viz.,  Pulex  irritans,  1  male;  Pulex  cheopis,  5  females;  C.  canis  (P. 
serraticeps),  1  male;  and  C.  musculi,  1  male. 

The  several  flea  species,  when  considered  in  relation  to  their  hosts,  exhibit, 
however,  marked  differences,  in  their  degree  of  prevalence  as  well  as  in  other 
features,  as  wdll  appear  from  the  subjoined  facts. 

Pulex  irritans  (The  Human  Flea). — The  fact  that  of  1,609  fleas,  derived 
from  rats  that  came  under  examination,  only  18  per  cent.  w?ere  representatives  of 
this  species  will  serve  to  indicate  that  its  association  with  these  animals  is  an 
exceedingly  rare  casual  occurrence. 

C.  F.  Baker  in  none  of  his  memoirs  on  the  Siphonaptera  mentions  Mus  as 
serving  as  a  host  for  this  species;  and  this  remark  will,  it  is  believed,  be  found 
to  hold  good  also  for  other  specialists  on  the  flea  group  of  insects.  With  the 
exception  of  references  thereto  in  the  Reports  of  the  Indian  Advisory  Committee 
on  Plague,  that  deal  similarly  with  this  exceptional  incident,  those  who  have 
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written  on  the  fleas  of  these  animals  in  considering  the  subject  of  plague 
origination  have  very  generally  failed  to  remark  this  association. 

Accordingly  Puleos  irritans  cannot  be  regarded  by  any  means  as  a  normal 
rat-flea.  It  will  not,  indeed,  thrive  at  all  on  the  animals  alluded  to.  The  Indian 
Advisory  Committee  (lieports  sect.  XV.,  vid.  "  Journ.  Hygiene,"  VII.,  413) 
referring  to  an  experiment  designed  to  test  this  question  state :  "  A  great  number 
of  human  fleas,  caught  in  the  manner  we  have  already  described  (it  may  be 
objected  that  the  method  may  account  for  the  result. — H.T.),  were  put  into  a  flea- 
proof  cage  along  with  a  rat.  Each  day  a  census  was  made  of  the  fleas  still  alive. 
After  twenty-four  hours  it  was  found  that  only  12  per  cent,  of  the  fleas  originally 
pui  in  could  be  recovered,  and  after  seventy-two  hours  this  was  further  reduced 
to  1  per  cent."' 

It  may  be  added,  again,  that  in  the  Queensland  investigations  no  rat  that 
had  succumbed  to  plague  and  that  was  examined  yielded  a  single  specimen  of 
this  human  flea  species. 

CUnocefhalus  canis  (=P.  serraticeps)  (The  Dog  and  Cat  Flea). — This 
flea  is  slightly  more  prevalent  on  rats  than  is  the  human  flea  proper.  The  fleas 
(1,609)  examined  yielded  18  per  cent,  that  were  representatives  of  this  species 
(omitting  reference  to  a  parcel  of  rat-fleas  from  Townsville,  in  which— as  there 
are  grounds  for  concluding — -fleas  from  different  animal  hosts  had  been  incor- 
porated). It  was,  moreover,  mentioned  in  the  report  of  the  outbreak  of  plague 
at  Sydney  in  1900  ("  Outbreak  of  Plague  at  Sydney,  1900."  Report  of  the  Chief 
Medical  Oflicer,  p.  40)  that  it  was  one  of  the  fleas  found  upon  the  rats  examined 
during  that  epidemic.  It  does  not,  however,  appear  to  have  been  subsequently 
found  on  those  examined  in  New  South  Wales  in  connection  with  later  out- 
breaks. 

The  Indian  Advisory  Committee  again  refer  to  Pulex  serraticeps  as  being 
occasionally  found  on  the  rats  that  came  under  their  observations.  C.  F.  Baker 
and  other  flea  specialists  do  not  mention  any  species  of  the  genus  Mus  as  a  host 
for  the  dog  and  cat  flea,  and  this  may  be  regarded  as  a  further  indication  that  it 
seldom  serves  in  this  capacity,  and  cannot  accordingly  be  considered  as  a  normal 
rat-flea.  Of  course,  the  association,  of  dogs  and  cats  in  identical  spots  with  rats 
might  alone  suggest  that  the  latter  might  temporarily  harbour  the  fleas  proper  to 
these  two  animals. 

Ctenopsylhis  mnsculi  (Rat  and  Mouse  Flea). — This  is  exclusively  a  rat 
and  mouse  flea.  It  has  never  been  met  with  on  any  other  host — man  included; 
nor  has  been  recorded  as  living  separate  therefrom.  It  is  probably  the  widest 
distributed  of  the  rat-fleas,  although,  on  account  of  its  small  size  and  habits  as  an 
ectoparasite,  often  overlooked.  As  has  been  already  remarked,  it  formed  2  8  per 
cent,  of  the  rat-fleas  examined  in  Queensland.  (Owing  to  the  fact  that  the  methods 
adopted  here  for  securincj  rat-fleas  are  somewhat  defective,  this  degree  of 
prevalence  is  probably  below  what  actually  obtains.)  Amongst  New  South  Wales 
rat-fleas,  as  well  as  amongst  those  of  elsewhere,  it  showed  a  greater  pre- 
valence. Being  a  blind  insect,  it  might  be  expected  that  its  attachment  to  its 
host  would  be  more  constant  than  would  happen  with  fleas  endowed  with  eyes, 
and  this  feature  might  explain  also  its  inability  to  travel  and  so  attach  itself  to 
other  animals  of  difi^erent  habit,  when  once  occurring  separate  from  a  rat  or  mouse 
that  had  formerly  harboured  either  it  or  its  parent. 

The  fleas  Ceratophylhis  fasciatus  and  PvJex  cheopis  next  to  be  considered 
may  be  especially  regarded  as  rat-fleas,  but  insomuch  as  they  are  apparently 
susceptible  to  climatic  conditions  their  geographical  distribution  is  influenced 
bv  this  circum.stance. 

With  regard  to  Queensland,  only  '37  per  cent,  of  the  fleas  examined  com- 
prised C.  fasciafvs,  and  it  thus  occurred  much  less  frequentlv  than  did  the 
last-mentioned  species  (C.  musculi).  Moreover,  it  was  not  met  with  on  any 
naturalised  rat  other  than  on  Mus  decumanus.  On  the  other  hand,  in  Sydney,* 
where  the  climate  is,  of  course,  more  temperate,  10  of  134  fleas  examined  were 
this  species,  or  74  per  cent.  (TidsweH,  "Report  of  the  Board  of  Health  on  a 
Fourth  Outbreak,"  p.  4,  1905.)  In  India,  aeain.  accordinsr  to  the  report  of 
the  Advisorv  Committee,  it  is  a  flea  onlv  occasionally  met  with  on  rats.  On  the 
other  hand,  in  north  and  central  Europe,  it  is  the  common  flea  of  rats  (Rothschild), 


*  The  rat-flea  idPTitifieH  by  W.  W.  Frnp;gatt  as  P.  fftgcifihm  {Vuh  "Rptwrt,  OiithreaV  ri  Placruf.  at  Sydnpv.  IflOO."  p.  40)  and 
figrnred  by  this  entomologist  also  as  P.  fasciatvs,  "  Agr.  Gaz.,"  N.S.  W.,  May,  1901,  Plate,  fig.  A,  is  Pvlex  cheopis. 
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and  is  also  a  somewhat  prevalent  rat-flea  in  France  (Marseilles)  and  Italy.  A 
rat  (ilfiis  Alexandrinus)  captured  on  a  vessel  that  arrived  in  Brisbane  in 
September,  1903,  yielded  eleven  fleas  that  exclusively  represented  C.  fasciatus. 
This  was  in  striking  contrast  to  the  relative  small  proportion  in  which  this  flea 
figured  at  the  time  amongst  rat-fleas  yielded  by  Queensland  Muridse.  In  addition 
to  its  occurrence  on  rats  and  mice  belonging  to  the  genus  Mus,  this  flea  is  recorded 
as  occurring  on  the  European  mole  {Talpa  europcea),  and  on  the  additional 
Murid^,  Cricetus  cricetus  and  Eliomys  quercinus:  whilst  examples  of  a  flea, 
obtained  by  Dr.  T.  L.  Eancioft  on  the  Australian  Water-rat  {Hydromys 
leucog aster),  have  been  identified  as  representing  a  large  variety  of  the  same 
species.  This  varying  host  relationship  indicates  a  faculty  of  accommodating 
itself  to  difl'erent  conditions  in  this  respect. 

Pule.x  cheopis  (=  P.  fasciatus,  Froggatt,  and  P.  p)allidus,  Tidswell)  (The 
Rat  Flea  of  the  Warmer  Regions).  The  table  setting  forth  the  geographical  dis- 
tribution of  rat-fleas  v/ill  have  indicated  that  this  is  par  excellence  the  rat-flea 
proper  of  warmer  climates  taking  the  place  of  C.  fasciatus,  occurring  where  more 
temperate  conditions  prevail.  We  find  it  of  extreme  rarity  in  Great  Britain 
(Rothschild),  becoming  very  prevalent  in  ship  rats  at  Marseilles,  25  per  cent. 
(Gauthier  and  Raybaiid) ;  constituting  40  per  cent,  of  the  fleas  on  dock-frequenting 
rats  in  Genoa  ('J'iraboschi) ;  and  over  99  per  cent,  of  those  of  town  rats  in  Bombay. 
In  the  "  New  World  "  we  note  the  same  to  happen  as  we  proceed  northwards  from 
Argentina  beyond  the  equator,  large  numbers  have  been  received  from  Valparaiso, 
and  what  is  evidently  the  flea  under  consideration  is  mentioned  by  C.  F.  Baker 
as  being  a  common  rat-flea  in  the  Southern  Gulf  ports  and  in  Havana. — ("  Science," 
U.S.,  Vol.  XXII.,  p.  342,  1905.) 

The  tabulated  statement,  indicating  the  geographical  distribution  of  rat- 
fleas  in  Australia,  will  again  show  us  that  Pidex  cheopis  is  absent  from  New 
Zealand;  practically  non-occurring  in  Tasmania  and  Victoria  (Melbourne); 
becoming  prevalent  in  New  South  Wales  (Sydney) — constituting  there  62 
per  cent,  and  87  per  cent,  respectively  of  rat-fleas  in  two  instances  when  the 
matter  was  inquired  into — and  Western  Australia  (Perth) ;  and  very  prevalent  in 
Queensland,  90  8  per  cent,  of  a  total  of  1,609  rat-fleas  examined  here  being 
examples  of  this  species.  Moreover,  with  regard  to  the  rats  of  this  Slate  of  the 
Commonwealth,  it  may  be  added  that  every  individual  rat,  which  harboured  fleas 
that  v/ere  submitted  for  identification,  harboured  Pulex  cheopis.  In  several 
instances,  moreover,  it  exclusively  occurred  on  the  flea-infested  rodent,  especially 
when  this  was  Mus  rattus. 

Again,  special  collections  of  rat-fleas,  comprising  few  individuals,  sub- 
mitted for  examination  as  coming  from  Rockhampton,  Townsville,  Cairns,  and 
Brisbane,  by  the  Bacteriological  Institute,  and  by  Drs.  Tyrie  and  O'Brien 
respectively,  were  found  to  consist  of  Pulex  cheopis  alone. 

XIII.— RAT-FLEAS  ATTACKING  BOTH  RATS  AND  MAN. 

Pulex  r?'itans  (The  Human  Flea). — This,  as  we  have  seen,  is  a  flea  of 
accidental  occurrence  on  rats.  It  has  been  shown  that  it  will  bite  rats,  subsist 
on  their  blood,  but  that  it  will  not  thrive  on  this  diet. 

Ctertocephalus  canis  {Pulex  serraticeps)  (Dog  and  Cat  Flea). — A  casual 
rat-flea  again.  It  commonly  attacks  man  under  stress  of  hunger  {vid.  "  Habits  of 
Fleas"'),  ajid  may,  it  is  considered,  under  these  circum.stances  make  its  first  meal 
on  man.  When  very  numerous,  as  sometimes  happens,  and  its  proper  hosts  are 
wanting,  or  wanting  in  sufficient  numbers,  it  may  prove  in  this  respect  very 
annoying.  Its  bite,  nevertheless,  is  less  severe  tham  is  that  of  Pulex  irritans.  It 
is,  however,  not  partial  to  man.  Thus  when  exceedingly  prevalent  on  both  dogs 
and  cats,  and  increasing  in  numbers  in  their  presence  from  the  eggs  that  are  shed 
on  all  sides  from  their  flea-ridden  bodies,  and  so  living — for  a  while  at  least — at 
large,  man  may  escape  its  attacks,  or  almost  escape  them.  The  occurrence  of  Pulex 
serraticeps  on  a  rat,  and  its  passage  therefrom  to  man,  must  be  an  exceedingly 
rare  contingency. 

Ctenopsyllus  musculi. — It  is  not  in  evidence  that  this  rat  and  mouse  flea 
has  ever  been  met  with  on  man,  nor  has  it  been  demonstrated  experimentally  that 
it  will  even  bite  him.  Tiraboschi  (1903)  even  states  that  it  shows  positive  distaste 
for  the  skin  of  man. 
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Cerato'phyllus  fasciatus. — The  former  portion  of  the  preceding  statement, 
regarding  the  habits  of  C.  musculi,  is  believed  to  hold  good  with  respect  to  this 
species  also.  However,  both  MM.  Eaybaud  and  Gauthier,  working  at  Marseilles 
(  ■  Comptes  Rendues  de  la  Societe  de  Biologic,"  LIV.,  p.  1496,  December,  1902 — 
quoted  by  Di\  A.  Thompson),  and  Dr.  T.  Tidswell,  at  Sydney  (Dr.  F.  Tidswell 
Ectoparasites  of  Kats.  Report  Outbreak  Plague,  Sydney,  1902,"  p.  72),  have 
shown  that  this  flea  will,  under  experimental  conditions,  bite  man,  thus  meeting 
an  assertion  by  Nuttall  and  Galli  Valerio  to  the  contrary.  Tiraboschi,  writing  in 
1903,  stated,  liowever,  that  the  Italian  variety  would  not  bite  human  beings. 

Pulex  cheo'ins  (The  Rat-flea). — We  have  in  this  species  a  flea  that  is  more 
closely  related  structurally  to  the  human  flea  than  is  any  other  of  those  mentioned, 
and  that  this  affinity  may  extend  also  to  its  habits  might  be  presumed.  Moreover, 
we  have  an  indication  that  it  is  especially  able  to  adapt  itself  to  feeding  on  different 
hosts,  on  considering  the  list  of  those  on  which  it  occui's.  These,  according  to 
Rothschild,  are  Alactaga  (Dipus)  jaculus  [Dipodidse],  Aconiys  withei-byi, 
Arvicanthis-testicularis ,  D ipodiUus  watei^si,  GerbiUus  robustus,  Mus  gentilis,  M. 
decumanus,  M.  rattus,  M.  musculus  [Muridae],  and  Genetta  dongolana  [Viverridge] ; 
and  to  these  must  be  added  the  domestic  rabbit. 

Accordingly  it  is  not  surprising,  therefore,  that  Cap.  W.  Glen  Listen, 
Indian  Medical  Service  ("  Plague  Rats  and  Fleas — Bombay  Nat.  His.  Soc,"  24:th 
November,  1904,  "  Indian  Med.  Gaz.,  1904,"  and  "  Separatum,  1905  "),  should 
report  that  of  thirty  fleas  caught  on  the  human  inhabitants  of  a  house  in  Bombay 
no  less  than  fourteen  were  ra,t-fleas  {Pulex  cheopis).  It  must  be  added,  however,  as 
a  matter  of  great  significance,  that  previous  to  this  discovery — it  was  during  the 
occurrence  of  a  plague  epidemic — the  rats  in  a  block  of  houses  that  contained 
this  one  were  dying  in  large  numbers,  and  that  when  the  deaths  ceased  the 
inhabitants  of  these  several  houses  became  infested  by  rat-fleas. 

The  Indian  Advisory  Committee  (vid.  Reports,  XX.,  "A  Note  on  Man  as 
a  Host  of  the  Indian  Rat-Flea,"  "  Journ.  Hyg.,"  VII.,  472-476,  July,  1907) 
has  recorded  that  not  only  were  examples  of  Pulex  cheopis  found  to  infest  man 
under  the  conditions  of  its  experiments,  but  that  in  houses  in  Bombay,  during 
the  epidemic  of  1906,  that  were  presumably  plague-infected,  abundant  fleas  of  this 
species  "  were  taken  on  the  legs  of  men  who  entered  the  rooms  only  for  a  short 
time."  Captures  of  51,  34,  and  60  individuals  under  these  circumstances  being 
mentioned  in  three  instances  referred  to. 

We  must  not,  however,  overlook  the  experience  of  equal  significance  that, 
when  the  special  condition  be  absent — i.e.,  when  rats  are  not  being  or  have  not  been 
decimated  by  plague — the  partiality  of  this  special  rat-flea  for  man  is  not  mani- 
fested. Thus  Liston,  whilst  narrating  what  has  been  attributed  to  him,  states 
that  of  246  fleas  caught  on  man  in  the  absence  of  plague  only  one  was  a  rat-flea. 

The  fleas  occurring  on  man  in  Queensland  have  not  been  made  an  object 
of  study,  but  it  may  be  affirmed  with  confidence  that  under  ordinary  circumstances 
these  comprise  almost  exclusively  the  Human  Flea  {Ptdex.  irritans)  and  the  Dog 
and  Cat  Flea  {Ctenocephcdus  canis,  or  Pulex  ser?'aticeps).  Dr.  F.  Tidswell,  in  his 
investigations  regarding  plague  occurrence  at  Sydney,  had  occasion  to  inquire 
into  this  latter  subject,  and  found  that  of  ninety-seven  fleas  captured  on  man 
sixteen  were  C.  canis  and  eighty-one  Pulex  irritans  ("  Report  on  Second  Out- 
break," p.  74).  At  the  same  time  under  the  circumstances,  referred  to  above  as 
special,  can  it  be  doubted  that  the  Bombay  experience  is  not  that  also  of  Australia? 
— i.e.,  that  when  an  epizootic  amongst  rats  occurs  or  has  just  occurred  rat-fleas 
leaving  their  proper  host  will  find  a  host  in  man. 

But  not  only  do  individuals  of  Pulex  cheopis  occur  on  man,  but  they  will  also 
feed  upon  him.  MM.  Raybaud  and  Gauthier  (I.e.)  and  Dr.  F.  Tidswell  ("  Report, 
1902,"  p.  75)  experimenting  independently  in  1902  wdth,  on  the  one  hand,  Sydney 
representatives  of  this  species,  and  with  Marseilles  ones  on  the  other,  proved 
that  they  would  bite  human  beings.  The  Indinn  Advisory  Committee  has  further 
shown,  to  quote  its  report:  "  From  the  above  facts  (those  detailed)  it  is  seen  that 
we  were  able  to  keep  Rat  Fleas  (Pulex  cheopis)  alive  for  nearly  four  weeks  by 
feeding  them  on  h^uman  blood.  There  was  a  considerable  mortality  during  this 
time,  but  the  main  facts  stand  out — («)  that  thev  feed  readily  on  m.an,  and  {h)  that 
some  of  them  (restricted  to  this  diet)  were  still  alive  after  twenty-five  days,  and 
(c)  that  rat-fleas,  kept  under  similar  circumstances  but  without  food,  never  survive 
longer  than  a  week."   ("Report  XX..  Journ.  Hyg.,"  VII.,  No.  3,  July,  1907.) 
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The  association  of  Rat  Fleas  {Pulex  cheopis)  with  man  has  its  exact  analogue 
in  what  has  been  shown  to  occur  over  and  over  again  with  respect  to  guinea-pigs 
(vid.  "  Reports  Indian  Advisory  Committee "  passim) — normally  they  do  not 
iiarbour  rat-Heas ;  but  when  rat-fleas  have  access  to  them  during  the  course  of  an 
epizootic  they  may  harbour  them  in  large  nunibers,  and  conamonly  do  so, 

....  .v;^"  J) 

XIV.-PLEAS  OF  RATS  IN  RELATION  TO  THE  BACILLUS  OF  PLAGUE. 

"The  blood  of  plague-infected  rats  may  contain  an  enormous  number  of 
plague  bacilli,  even  as  many  as  100,000,000  per  cubic  centimetre.  An  insect 
sucking  the  blood  of  most  rats  shortly  before  death  would  imbibe  a  large  number 
of  bacilli."  ("  Reports  Indian  Advisory  Committee,"  sect.  VIIL,  "  Journ.  Hyg.," 
\L,  p.  23,  1906.)* 

Plague  Bacilli  in  Stomachs  of  Fleas.— The   Japanese  investigator  Ogata 
found  in  1897  that  fleas  from  infected  rats  contained  bacteria  in  their  stomachs 
Centralbl.  f.  Bakteriol,"  Vol.  XXI.,  p.  744). 

In  the  following  year,  1898,  Dr.  P.  L.  G.  Simond  found  bacilli  morpho- 
locally  ideniical  with  those  of  plague  in  the  stomachs  of  Indian  Rat-fleas,  that 
had  fed  upon  plague-infected  rats  and  mice.  ("  Ann.  de  ITnstit.  Pasteur,"  XII., 
p.  625.) 

Dr.  F.  Tidswell,  in  1900,  in  the  course  of  his  Sydney  investigations,  on 
examining  fleas  from  rats  sick  of  plague  found  that  they  yielded  bacilli  that  he 
microscopically  determined  to  be  plague  bacilli.  ("  Report  Outbreak  Plague, 
Sydney,  1902, '  p.  56.  Appendix  A,  Bacteriological  Report.)  At  the  same  time 
he  made  several  negative  observations,  results  capable,  however,  of  being 
explained  since  septicemia  of  plague  is  not  always  accompanied  by  marked 
numerical  development  of  bacteria. 

Dr.  Buchanan,  in  1902,  found  enormous  numbers  of  plague  bacilli  in  the 
stomach  and  other  parts  of  the  body  of  a  flea  ( ?  C.  fasciatus)  taken  from  a  rat  dead 
of  plague  at  Glasgow.    ("  7th  Ann.  Rep.  Loc.  Gov.  Bd.,  Scotland,  1902,"  p.  73.) 

Plague  Bacilli  Multijilying  in  Stomachs  of  Fleas.  Also  Occurring  in  their 
Fceces. — The  above  findings,  repeated  by  these  several  observers,  might  have 
been  regarded  without  much  significance  for  Dr.  Nuttall  had  observed,  as  the 
outcome  of  a  long  series  of  experiments,  that  when  fleas  partook  of  blood  har- 
bouring the  bacteria  of  anthrax,  chicken  cholera,  and  some  other  diseases— not 
including  those  of  plague,  however — the  bacteria  lost  their  virulence  after  entering 
the  flea  stomach.  (A.  Thompson,  "  Report  N.S.W.,  1902,"  p.  75,  referring  to  John 
Hopkins,  "Husp.  Reports,  "  VIII.,  p.  21,  "  Jl.  Trop.  Med.,"  V.,  p.  65.) 

Hovever,  Zirolia  found  in  1902  that  this  did  not  apply  to  the  bacillus  of 
plague,  for  (to  quote  the  "  Report  of  the  Advisory  Committee,  "  No.  1)  "Bacillus 
pestis  multiplied  in  the  stomach  of  fleas  and  retained  its  original  virulence  for 
7-8  days,  during  v/hich  time  it  was  passed  in  the  faeces"  {cf.  "  Der  Pest  Bacillus 
in  Organismus  der  flohe,"  Centralbl.  f.  Bakteriol.,"  Vol.  XXXI.,  p.  686.) 

This  observation  was  repeated  by  E.  II.  ITankin,  who,  writing  in  1905, 
stated  as  confii'^natory  of  the  fact  that  the  plague  bacillus  multiplies  in  the  stomach 
of  the  fleas,  "  The  other  half  of  the  stomach  was  subject  to  microscopical 
examination.  The  only  microbes  visible  were  bacilli  with  rounded  ends,  identical 
in  appearance  with  those  of  plague.  These  were  arranged  in  clusters  of  about 
a  dozen  individuals  each,  and  appeared  to  be  embedded  in  the  tissues  of  the 
stomach  wall.  No  bacilli  were  observed  in  the  liquid  contents  of  the  stomach.  The 
arrangement  of  the  bacilli  in  clusters  obviously  suggests  that  they  were  engaged  in 
reproduction  in  situ."  (Hankin,  E.  H..  "  Epidemiology  of  Plague,"  "Jourrt. 
Hyg.,"  Vol.  v.,  Jan.,  p.  81,  1905.) 

The  Indian  Advisory  Committee  after  conducting  a  series  of  experiments 
to  demonstrate  the  relation  between  plague  bacilli  and  the  Rat  Flea  (Pulex  cheovis) 
conclude :-  -(1)  That  the  flea,  imbibing  blood  of  plague-smitten  animals  may  imbibe 

*  For  an  account  of  the  mechan'sm  of  the  month  r>rgans  of  the  Rat  Flea  {PvJcx  r.hfoph)  ani  of  i's  mo  le  of  workinsr,  I'id. 
"  The  Phy^iiolo  deal  Anatomy  <>f  th"  Mouth  Part^  and  Aliine  itary  Canal  of  the  Tndim  Rat  Flea."  ("  Reports  Indian  Advi-ory 
Committee,"  Tir.,  "  .Tourn.  Hy^.,"  vi.,  480-495,  PI.  TX.,  !^ep.,  lOOfi.)  "  The  blood  is  sucked  up  from  the  wound  made  by  the 
prickinsf  apparatus  f  the  insect  thr  lugh  the  mouth  into  t'le  pharynx  ;  it  is  passed  down  the  pharynx  and  reiophaerua  by  a 
successivH  wavo  of  contractio'i  of  the  muscles  from  bef  )re  haokw.trds  :  from  the  nesophagus  it  pass -s  into  the  stomach,  at  the 
(>nt"rior  end  of  which  's  a  valvular  arr.ingemont  called  the  arizard,"  ib.  "So  'n  after  t  flea  has  filled  its  stomach  absorption 
begins,  and  the  blood  in  the  st  imach  is  greatly  reduced  in  volume,  finally  becoming  a  thick  tarry  mass"  (ih.  sect.  VII.)  "The 
blond,  after  the  end  of  the  digestive  process,  in  the  stomach  passes  into  the  rectum  as  a  thick,  slimy,  dark  red  mass,  and  appears 
at  the  anus  as  minute  dark  red  tarry  droplets,"  ib.  The  flea  has  the  habit,  moreover,  "of  squirting  bright  red  blood  from  the 
anus  during  the  operation  of  sucking,"  constantly  diluting,  therefore,  the  contents  of  its  alimentary  tract. 
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plague  bacilli;  (2)  that  the  average  capacity  of  the  flea  stomach  is  0.5  cm.;  (3) 
that  a  rat-flea  imbibing  blood  from  a  plague-infected  rat  might  receive  as  many 
as  5,000  germs  into  its  stomach ;  and  (4)  that  fleas  feeding  on  a  large  proportion  of 
plague-infected  rats  iust  before  death  would  imbibe  some  bacilli.  ("  Report,  sect. 
XV.,  Journ.  Hyg.,"  VII.,  3,  p.  397,  July,  1907.) 

The  same  investigators  have  also  found  evidence  of  multiplication  (i.e., 
development)  of  bacteria  in  the  rat-fleas'  stomach  in  the  following  circumstance: 
When  the  rat-flea  is  transferred  from  a  plague-infected  rat  to  a  healthy  one  it 
imbibes  additional  blood  for  some  days  onwards — but  bacteria  free  blood;  and, 
notwithstanding  the  contents  of  its  alimentary  tract  are  presumably  diluted  and 
even  washed  out  in  this  way,  "  for  the  first  four  days  after  fleas  have  had  an 
opportunity  of  feeding  on  septicaemic  blood  43  per  cent,  of  them  contain  abundant 
plague  bacilli  in  their  stomachs,  and  that  from  the  5th  to  the  12th  day  13  per  cent, 
are  still  infected."   (Report,  p.  402.) 

The  same  was  found  to  occur  in  the  case  of  the  human  flea  when  fed  on 
plague  bacilli  infected  blood.  "  Fleas  with  large  numbers  of  plague  bacilli  were 
found  up  to  the  4th  day" — and  "  the  proportion  of  infected  fleas  gradually 
diminished  from  the  2nd  to  the  4th  day." 

No  involution  forms  of  plague  bacteria  were  met  with  by  the  Advisory 
Committee,  or  by  previous  observers,  in  the  stomachs  of  fleas  that  had  fed  on 
plague-infected  rats,  the  organisms  being  the  ordinary  ones  staining  bipolarly. 
This  is  in  harmony  with  the  fact  of  the  bacilli  undergoing  active  development — 
(Report,  " -Tourri.  Hyg.,"  VIL,  p.  398) — and  of  their  living  under  suitable 
nutritive  conditions. 

[Note. — Observations  made  by  the  Government  Bacteriologist,  C.  J.  Pound, 
vid.  Appendix  ("  Experim_ents  to  test  the  possible  transmission  of  plague  from 
one  animal  to  another  by  the  agency  of  fleas"),  on  the  contrary  have  lead  him  to 
recognise  involution  forms  as  a  feature.] 

Further,  as  a  significant  fact,  the  Advisory  Committee  found  that 
apparently  a  peculiar  influence  of  season  on  the  numerical  development  of  plague 
bacilli  in  the  stomach  of  rat-fleas  took  place.  Thus  those  secured  from  this 
source  during  a  season  when  epidemic  plague  obtained  were  sixteen  times  more 
numerous  than  during  a  non-epidemic  season.  Moreover,  in  the  non-epidemic 
season  no  flea  was  found  with  plague  bacilli  in  its  stomach  after  the  7th  day  since 
it  fed  on  plague-bacilli-free  blood. — ("Report,  sec.  XV.,  Journ.  Hyg.,"  VIL, 
p.  404.) 

The  question  as  to  whether  the  flea  in  the  larval  and  pupal  stages  of  its  life 
may  harbour  the  plague  bacillus  is  still  a  matter  for  investigators. 

The  fleas  mentioned  as  ones  whose  stomachs  have  contained  plague  bacilli, 
when  the  fleas  themselves  have  fed  on  septicgemic  rats,  are  the  Rat  Flea  (P.  cheojns) 
and  the  Human  Flea  (P.  irriMns).  It  evidently  is  the  case  also  with  C.  fasciatus 
and  C.  cam's  (P.  sei^ratice-j^s).  Apparently  no  evidence  suggestive  of  the  multi- 
plication of  the  plague  bacillus  is  forthcoming  in  the  case  of  the  latter  two. 

XV —RAT-FLEA  THEORY  OP  DISSEMINATION  OF  BUBONIC  PLAGUE. 

Introductory. 

It  may  be  regarded  as  a  generally  accepted  fact  that  there  is  a  connection 
between  plague  epizootics  (rat  plague)  and  plague  epidemics  (human  plague). 
"  A  relationship  in  time  and  place  between  pla^gue  in  rat  and  plague  in  man." 

A  great  deal  of  evidence  tends  to  show  that  with  the  exception  of  what 
takes  place  in  pReum_onic  jjlague,  and  plague  contracted  through  the  alimentary 
tract,  this  connection  is  not  generally  due  to  contagion  or  infection,  &c.,  but 
results  from  inoculation,  which  the  plague  rat,  acting  alone,  is,  of  course,  unable 
to  bring  about. 

Hankin,  in  1898,  on  considering  the  epidemiological  data  relating  to 
plague  occurrence  at  Bombay  in  1898  first  came  to  the  conclusion  that — (1)"  The 
incidence  of  plague  on  neighbourhoods  and  in  houses  stood  in  relation  to  their 
accessibility  to  rats,"  and  (2)  "that  some  intermediary  insect  was  necessary  to 
communicate  the  infection  from  rat  to  man."  ("  Annales  de  ITnstitut  Pasteur," 
1898,  quoted  by  Dr.  A.  Thompson  "Report  Plague,  Sydney,  1902,"  p.  58.) 
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Dr.  P.  L.  G.  Simoiid,  a  French  investigator  working  in  India,  thereupon 
formulated  the  "  flea-hypothesis"  to  account  for  the  inter-communication  of  plague 
between  rat  and  m-im,  and  lor  the  dissemination  oi  piague  by  this  agency.  ( k  id. 
Simond,  P.L.,  La  Propagation  de  la  Peste,  "  Ann.  de  i'lnst.  Pasteur,'  Vol.  XII.,  p. 
!^ti5,  1898.) 

Simond  united  the  Bed  Bug  [Cimex  lectuarius)  with  the  flea  in  this 
hypothesis;  but  Nutail,  in  his  experiments,  in  which  the  latter  insect  figured, 
obtained  only  negative  results  ("John  Hopkins'  Hospital  Peports,"  Vol.  VIII., 
pp.  17-21).^  " 

In  Queensland,  the  connection  between  plague  in  rats  and  plague  in  man 
has  from  the  outset  been  regarded  as  indicating  the  main  lines  of  procedure  in 
checking  the  course  of  the  epndemic,  and  already  m  i^&l  tlie  study  ofthe  jiea  fauna 
of  rats  teas  inquired  into  as  possibly  suggestive  of  a  subsidiary  procedure. 

In  New  South  Wales,  the  Chief  Medical  Officer  of  the  Government,  Dr. 
Ashburton  Thompson,  when  confronted  with  a  plague  epidemic  in  Sydney,  in 
1900,  at  once  espoused  the  Eat-fiea  Theory,  and  in  the  reports  of  that  and  the 
succeeding  years  adduced  a  good  deal  of  circumstantial  evidence  tending  to  show 
possible  inoculation  by  the  Ilea  (Reports,  1900,  pp.  23,  40,  56-7,  pars.  262-271, 
272-292,  293-294,  298-299 ;  but  nothing  of  a  direct  character).  On  epidemiological 
grounds  alone,  he  regarded  the  existence  of  such  an  intermecliary  as  indispensable. 
However,  the  Bacteriological  Investigator,  Dr.  Tidswell — one  of  the  first  to 
recognise  a  special  rat-flea,  that  he  provisionally  but  erroneously  referred  to  Pulex 
fcdlidus  of  Taschenberg — considered  that  it  was  the  Dog  and  Cat  Flea  {Pulex 
serraticeps)  that  there  were  grounds  for  implicating  as  the  agent  in  the  inter- 
communication of  the  disease  from  rats  to  man  [vid.  "Report,  Plague,  Sydney, 
1902,"  p.  71). 

Plague  Transference  from  Rat  to  Rat  or  to  other  Animals  by  Fleas. 

Of  course,  if  it  can  be  shown  that  rat-fleas,  or  any  one  kind  of  rat-flea, 

commonly  communicates  plague  from  the  rat  to  any  other  lowly  animal  {e.g., 
guinea-pig)  it  lends  colour  to  the  suggestion  that  plague  may  also  be  communi- 
cated by  a  similar  agency  from  rat  to  human  beings,  and  vice  versa. 

Dr.  P.  L.  G.  Simond,  experimenting  in  1898 — (1)  produced  plague  by  inocu- 
lation of  animals  with  bacilli  from  fleas  that  had  fed  on  plague  rats,  and  (2)  found 
that  if  he  placed  a  plague  sick  rat  in  a  large  jar,  and  put  a  healthy  rat  or  mouse  in 
the  same  jar,  so  as  to  exclude  possibility  of  contact,  but  not  other  means  of 
infection,  and  left  or  placed  fleas  on  the  sick  individual,  the  previously  healthy 
rat  or  mouse  sometimes  died  of  plague  when  the  sick  one  on  its  demise  was  allowed 
to  remain  in  the  jar  wdth  it  for  some  hours.  His  experiment  has  been  regarded 
merely  as  consistent  with  the  flea  hypothesis  only.  Simond  used  in  his  investiga- 
tions the  cat-flea.    ("  Annales  de  I'lnstitut  Pasteur,"  October,  1898.) 

Dr.  Tidswell,  experimenting  in  1900,  produced  fatal  plague  in  guinea-pigs; 
he  employed  an  emulsion  from  Rat  Fleas  [Pulex  cheopis),  the  only  ones  in  which 
he  had  found  the  plague  bacillus. 

Dr.  J.  S.  C.  Elkington,  in  the  course  of  his  investigations  {vid.  "  Austr. 
Med.  Gaz.,"  XXIL,  p.  348)  in  the  Plague  Research  Laboratory,  Bombay,  in 
1902,  repeated  Simond's  experiments,  olaviating,  however,  the  conditions  tliat 
rendered  them  inconclusive.  In  this  case  "  all  communication  between  animal 
and  animal,  both  direct  and  indirect,  was  prevented  except  that  which  was  the 
subject  of  investigation" — i.e.,  communicability  by  fleas.  The  results  secured 
were  positive.  The  flea  he  experimented  with  was  the  special  Rat  Flea  {Pulex 
cheopis).  It  has  been  remarked  by  Ashburton  Thompson  that  whilst  he  (Dr. 
Elkington)  thus  confirmed  Simond's  hypothesis  he  did  not,  of  course,  establish 
the  correctness  of  his  inference."   ("  Report  Outbreak,  Sydney,  1902,"  p.  75-6.) 

From  the  foregoing  statements  it  will  appear  that  in  each  of  the  positive 
results  mentioned  the  rat-flea  has  been  Pulex  cheopis. 

*  Herzog,  in  1004,  found  Bacillys  pestis  in  three  human  licfi  (Pedicuhis  capitis)  taken  from  a  child  which  had  died  of  plafrue  in 
Mfinila.  This  patipnt  had  cervical  buhoes.  and  H[erzo<r  sngg'ests  that  injection  mieht  have  been  conveynd  by  the  lice. — 
["Report  Advis.  Cora.,"  Pt.  T.  ;  "Journal  Hyp-iene,"  VT.,  pt.  4,  p.  4.s6,  1906.1  It  is  needless  to  indicate  that  such  a 
method  of  conveyance  cannot  generally  take  place.  Yerain,  moreover,  already  in  1895  had  met  with  virulent  plague  bacillus 
in  flies.  (Chez  les  mouches  mortps. )  [La  peste  bii'^onique  Annales  de  P  Institut  Pasteur,  IX.,  1895,  p.  589.]  These 
insectsj  however,  can  play  but  little  part  in  plague  of  the  bubonic  type  arising  from  inoculation. 
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With  regtTrcl  to  other  rai-frequentmg  fleas,  the  following  may  be  added: — 

Dog  and  Cat  Flea  [C.  cams,  or  Pulex  serraticeps). — Tidswell,  experi- 
menting in  1902  (t'irf.' "  Keport  Outbreak,  Sydney,  1902,'  pp.  73-4)  with  examples 
of  this  flea  species  derived,  from  a  dog — these  fleas  having  first  fed  on  a  fatally 
plague-smitten  rat — ascertained  that,  although  they  actually  bit  the  guinea-pigs 
entering  into  the  investigation,  they  failed  to  communicate  plague  to  it.  The 
experiment  was  repeated  with  identical  results. 

The  Indian  Advisory  Committee,  during  the  present  year  1907,  experi- 
mented again  with  every  precaution  adequate  to  secure  positive  results,  but 
without  obtaining  them.  Twenty-seven  experiments  to  transmit  plague  from 
animal  to  animal  by  means  of  Cat  Fleas  {Fulex  felis  =  Pidex  serraticeps)  were 
made ;  none  of  these  were  successful,"  however.  The  animals  used  were  again 
the  highly  plague  susceptible  guinea-pigs,  and  in  each  case  about  twenty  fleas 
from  septicssmic  rats  were  placed  upon  them. — ("  Reports,  sect.  XV.,  Journ. 
Hyg.,"  VII.,  p.  412-3,  1907.) 

The  Kat  Flea  of  Temperate  Climes  {Ceraiophylus  fasciatus). — On  the  other 
hand,  two  experiments  that  they  conducted  showed  definitely  that  this  flea  could 
convey  plague  from  infected  rats  to  healthy  guinea-pigs  ("Op.  Cit.,"  p.  414). 

The  Tiuiiian  Flea  {Fulcx  irriia7is). — Again  tlie  Advisory  Committee  have 
found  that  this  flea  of  man,  when  fed  on  septicsemic  rats,  communicates  plague 
to  healthy  guinea-pigs;  but  sparingly.  In  thirty-eight  experiments  "three  of 
the  guinea-pigs  became  plague-infected.''  This  is  explained  also  by  the  fact  that 
human  fleas  will  neither  thrive  on  guinea-pigs  nor  on  rats  ("  Op.  Cit.,"  p.  413). 

We  are  thus  impelled  to  the  conclusion,  derived  from  experimental  da,ta, 
that  plague  may  be  communicated  from  animal  to  animal  by  two  rat-fleas 
especially  [Fulex  fasciatus  and  F.  cheopis).  The  data  are  too  limited  to  indicate 
that  in  the  case  of  the  former  this  dire  disease  is  commonly  conveyed  by  it.  As, 
however,  it  is  not  a  flea  that  occurs  on  rats,  except  quite  ra^rely,  within  regions 
subject  to  endemic  plague,  we  may  for  the  present  dismiss  it  as  not  being  a  factor 
in  this  connection  of  much  significance, 

XVI.-PLAGUE  INFECTION  BY  PLEAS-THE  PROCESS. 

The  method  of  infection  by  fleas  may  now  be  alluded  to. 

The  Indian  Advisory  Committee  have  enumerated  the  possible  ways  in 
which  this  transmission  may  take  place  (Report  XV.,  "  Journal  of  Hygiene," 
VII.,  3,  p.  415),  and  by  experimental  inquiry  ascertained  wdiich  of  these  is  most 
likely  to  be  realised  under  natural  conditions  of  plague  occurrence. 

(1.)  Ingestion  of  Infected  Fleas. — In  the  several  hundred  instances  in  which 
animals  under  test  conditions  had  become  infected  by  fleas,  no  case  of  primary 
mesenteric  bubo  was  remarked,  whereas  when  disease  was  brought  about  through 
the  medium  of  infected  food  this  feature  was  observed  in  no  less  than  70  per  cent, 
of  the  plague  occurrences,  whence  it  is  concluded  that  infection  by  the  agency 
of  fleas  is  brought  about  in  some  other  way  than  the  above. 

(2.)  The  Flea  Froboscis  wlien  Accidentally  Contarninated  by  Plague  Bacilli. — 
Plague  infection  by  this  agency  has  been  suggested  by  C.  F.  Baker  ("  Science,"  n.s., 
XXII.,  p.  342,  1905).  Examining  the  proboscides  of  100  infected  fleas  the 
Advisory  Committee  failed  to  demonstrate  the  presence  of  plague  bacilli  in  any 
instance,  but  remark  that  "  it  is  impossible  to  exclude  this  means  in  the  case  of 
animals  which  have  recently  left  a  septicgemic  host,  but  it  is  significant  that  the 
largest  number  of  infections  occurred  with  fleas  which  had  fed  on  infected  animals 
within  thirty-six  hours"  ("  Op.  Cit.,"  p.  41Gj.  Dr.  Tidswell  has  shown  that  plague 
may  be  communicated  by  a  plague-germ  contaminated  instrument,  reproducing 
approximately  the  features  of  flea-bite. —  ("  Report,  Outbreak  Plague,  Sydney, 
1900,"  App.,  p.  56.) 

(3.)  The  Flea-saliva  Charged  with  Bacteria,  when  Instilled,  into  the  Subject 
at  the  Time  of  Biting. — No  instance  of  the  occurrence  of  the  plague  bacillus  in 
the  salivary  glands  of  fleas,  or,  indeed,  outside  the  alimentary  tract,  has  been 
yielded  by  the  dissection  and  examination  of  hundreds  of  fleas  at  the  hands  of 
the  abovenientioned  investigators. — (Report,  Advisory  Committee,  l.c) 

(4.)  Requrgitation  of  Stomach  Contents  of  Flea  at  Time  of  Biting,  and 
Infection  of  Flea-saliva,  &c.,  thereby. — The  Indian  Committee  referred  to  have 
found  no  evidence  to  support  this  conclusion  or  even  in  favour  of  the  view  that 
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regurgitation  takes  place,  a  process  tliat  the  anatomy  of  the  flea  is  not  compatible 
with. — (Keport,  I.e.) 

(5.)  Retention  oj  Injected  Blood  in  the  Flea-'pha.rynx,'or  Mouth  Cavity,  and 
its  Subsequent  Passage  to  the  Subject  oj  Flea-bite. — The  foregoing  remark  applies 
here  also. 

(6.)  "  By  the  bacilli  contained  in  the  jiea-jmces  being  deposited  on  the  skin 
and  then  being  either  injected  by  the  fricker  or  rubbed  into  the  wounds  made  by  the 
'pricker:—(^'  Op.  Cit,"  p.  418.) 

It  was  early  shown  m  the  case  of  the  New  South  Wales  Plague  Investiga- 
tions that  when  the  surface  of  the  skin  of  an  animal  was  deprived  of  hair,  so 
that  in  the  shaving  process  the  skin  was  abraded  but  not  cut,  it  might  be  plague- 
infected  at  this  spot  by  an  artificial  culture  of  the  bacillus  being  smeared  over  it. — 
(Dr.  Tidswell.) 

Again,  tlie  Indian  Advisory  Committee  has  demonstrated  conclusively 
"  that  the  bite  of  a  healthy  ilea  affords  a  sufficient  avenue  for  infection  by 
septicaemic  blood  if  it  is  spread  upon  the  bitten  part." — (Report,  XV.,  "  Journal 
Hygiene,"  Vll.,  p.  419-420,  1907.) 

In  dealing  with  the  Habits  of  Fleas,  it  has  been  already  pointed  out  that 
when  feeding  they  both  deposit  facai  matter,  as  well  as  droplets  of  bright  blood, 
on  the  sites  of  their  biting  operations  {vid.  p.  139). 

Surgeon-General  Wyman  (Marine  Hospital  Service,  U.S.A.)  in  his  "  Report 
on  Bubonic  IMague,  1900,"  writing  on  the  subject  of  plague  communication,  stated 
that,  as  compared  with  other  methods  for  securing  this : — ■"  It  is  much  more 
probable  that  the  fleas  or  other  insects  having  their  habitation  on  animals  deposit 
their  dejecta,  and  in  this  way  infect  their  bites.  It  is  to  be  remembered  that  a 
very  small  abrasion  may  furnish  a  point  of  entrance  for  the  virus,  and  this,  too, 
may  be  made  by  the  scratching  on  the  irritation  caused  by  insect  bites"  ("  Op.  Cit.," 
p.  25-6).  The  inference  and  the  facts  whereon  it  is  based  were,  however,  already 
mentioned  by  Dr.  P.  L.  Simond  in  1898. 

Zirolia,  as  has  already  been  seen,  recorded  in  1902  that  the  bacillus 
of  plague  passed  from  the  body  of  fleas  into  their  fseces,  and  the  Advisory 
Committee,  alter  confirming  this  discovery,  have  demonstrated,  further,  the  possi- 
bility of  infection  by  flea-bite  when  this  bacillus-laden  matter  is  already  present 
at  the  site  of  injury;  but  it  is  careful  in  pointing  out  that  it  has  been  unable  to 
ascertain  whether  this  is  the  usual  process. — (Report  iVdvisory  Committee  XV.) 

Dr.  P.  L.  G.  Simond,  in  the  course  of  his  Indian  observations  in  1898, 
detected  plague  bacilli  in  some  of  the  phlyctenules  (blebs  arising  from  flea-bites) 
occurring  on  Indian  Plague  subjects,  and  Dr.  Ashburton  Thompson  also  noted 
the  same  in  a  phlyctenule,  that  he  regarded  as  arising  from  flea-bite,  on  a  person 
suft'ering  from  plague  at  the  very  outset  of  his  investigations  in  1900  of  plague 
occurrence  in  New  South  Wales. 

The  Indian  Advisory  Committee  has  further  stated  that  when  guinea-pigs 
have  naturally  succumbed  to  plague  under  conditions  that  suggest  rat-flea  infec- 
tion, and  rat-fleas  are  moreover  found  upon  them,  phlyctenules  may  occur.-- 
(Report,  XIV.,  "Journal  Hygiene,"  VII.,  385.) 

XVII.-RAT-PLEA  (PULEX  CHEOPIS)  ESPECIALLY  IMPLICATED  IN 
CONVEYING  PLAGUE  FROM  ANIMAL  TO  ANIMAL,  AND  INPER- 
ENTIALLY  PROM  RAT  TO  MAN. 

The  circumstantial  evidence  on  which  the  "  Flea  Theory"  was  based  was 
further  strengthened  by  Glen  Liston,  in  1905.  This  investigator  showed  in  1904, 
as  the  outcome  of  investigations  conducted  in  Bombay,  that — (1)  There  was  one 
flea  inf<i5ting  rats  in  India  far  more  commonly  than  did  any  other — viz.,  Pulex 
cheo'pis,  Rothsc. ;  (2)  that  these  fleas  when  feeding  on  a  plague-rat  harboured  the 
plague  bacillus  in  their  bodies,  and  that  it  multiplied  therein ;  (3')  that  it  passed 
from  one  animal  to  another- — e.g.,  rat  to  guinea-pig — on  tlie  bacillus-infected  flea 
beins:  transferred  or  transferring  itself ;  (4)  that  where  fatal  plague  occurred  many 
those  bacillus-infected  fleas  were  at  large,  that  they  thereupon  might  gain 
access  to  guinea-pisfs  (whereas  the  latter  only  become  flea-infested  during  an 
epidemic)  with  possible  fatal  results  (plague) ;  and  (5)  that  after  a  local  epizootic 
(rat  plague)  man  wa.s  also  found  to  ha.rbour  these  Rat  Fleas  (Pulex  cheopis)  and 
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might  become  plague-infected  as  had  the  guinea-pigs.  {Vid.  Liston,  W.  G., 
"Plague  Uats  and  Fleas,"  "Journ.  Bombay  Nat.  Hist.  Soc,"  XVI,  p.  253-274, 
1905.)* 

Special  Investigations  in  India.-  -The  conveyance  of  plague  by  a  special 
rat-flea — viz.,  Puiex  cheopis — from  rats  to  other  animals  has,  however,  been 
proved  in  a  very  definite  manner  by  the  Advisory  Committee  on  Plague,  that 
iias  during  the  past  two  years  been  carrying  on  its  investigations  in  India, 
and  in  Bombay  esjiecially.  Theie  the  role  enacted  by  this  flea  became  obviously 
a  matter  for  inquiry,  since  it  constituted  99  per  cent,  of  the  rat-flea  fauna. 

These  "  Keports  on  Plague  Investigations  in  India"  are  published  in  the 
"Journal  for  Hygiene"  of  September,  1906  (Vol.  VI.,  No.  4)  and  in  subsequent 
issues.    The  following  will  serve  as  a  summary  of  the  experiments  alluded  to: — 

In  tlio  first  instance,  healthy  rats  were  confined  in  close  proximity  to  ones  that,  inoculated  with 
plague,  had  succumbed  to  that  disease,  and  that-  previous  to  this  had  been  artificially  infected  with 
Kat  Fleas  (i\  cheopis),  the  separate  confinenient  of  the  two  rats  in  each  case  being  so  arranged  that 
both  contact  with  and  access  to  all  excreta  were  excluded,  although  it  was  provided  that  these  fleas  could 
pass  from  the  inoculated  to  the  healthy  rat;  whereupon  it  was  found  that  a  passage  of  fleas  to  the  healthy 
rat  took  place,  that  in  many  cases  these  fleas  contained  plague  bacilli  that  were  capable  of  originating  the 
disease,  ai^d  that  when  the  liealthy  rat  thus  infested  was  not  likely  to  be  immune  it  died  of  plague  to  the 
extent  of  69  per  cent.,  this  extent  of  infection  then  falling  to  .38  per  cent,  when  partly  immune  rats  of 
local  origin  were  employed. 

That  tlie  plague  had  originated  in  the  healthy  rats  through  the  intennediary  of  these  rat-fleas  w-as 
further  demonstrated  by  the  fact  that  when  they  were  actually  transferred  from  artificially  plague-infected 
to  healthy  rats,  it  resulted  to  the  extent  of  61  per  cent,  of  in.stances  when  healthy  English  rats  v/ere 
used,  and  to  from  17  per  cent,  to  66  per  cent,  when  Bombay  partly  immune  Mus  de.cmnanus  rats  were 
employed. 

Further,  on  constructing  ai  series  of  miniature  houses  (godowns),  so  as  to  reproduce  the  conditions 
pertaining  to^  ordinary  domiciles,  it  was  found  that  whenever  these  were  so  constructed  so  as  to  admit  of 
rats  to  their  roofs,  but  not  to  their  interiors,  guinea-pigs  confined  therein  became  successively  infested 
by  rat-fleas  and  infected  by  plague,  but.  that  in  those  houses  to  which  rats  could  not  gain  access  plague 
was  originated  in  guinea-pigs  living  therein,  either  by  transferring  rat-fleas  tO'  them,  derived  from 
plague-infected  guinea-pigs,  or  on  accidental  admission  of  rat-fleas  from  otlier  sources.  Also,  that  when 
so  confined,  guinea-pigs  had  under  these  conditions  died  of  plague;  healthy  flea-free  guinea-pigs, 
subsequently  introduced,  became  plague  smitten,  and  that  the  contagion  remained  in  the  place  in 
proportion  as  the  test  animals  were  accessible  to,  and  were  found  to  be  infested  with,  fleas.  In  other 
words,  that  '"  if  the  fleas  be  present,  the  epizootic,  once  started,  spreads  from  animal  to  animal,  the 
rate  of  progress  being  in  direct  proportion  to  the  number  of  fleas  present.  Further,  that  when  in  one  of 
the  houses,  to  the  interior  of  whose  roof  fleas  ooyld  not  gain  access,  healthy  guinea-pigs  were  confined, 
guinea-pigs  became  flea.-infested  and  infected  when  running  on  the  ground,  to  a  less  extent  when  the  cage 
was  placed  2  inches  therefrom,  and  not  at  all  when  it  was  suspended  2  feet  above  it.  The  fact  of  infection 
taking  place  when  rats  w-ere  located  2  inches  above  the  ground  indicates  that  contact  with  infected  soil 
is  not  necessary  for  plague  to-  originate,  and  that  "  an  epizo'iitic  of  plague  might  start  without  direct 
contact  of  healthy  with  infected  animals." 

To  demonstrate  that  this  communication  of  plague  from  guinea-pigs  to  guinea-pigs  was  through 
the  intei'niediary  of  fleas,  rat-fleas  were  taken  froau  a  morbid  guinea-jjig  and  allowed  ti>  feed  through 
muslin  on  health)'  animals,  with  the  result  that  the  fact  of  the  establishment,  of  the  disease  in  the  manner 
suggested  was  indicated  by  the  positive  outcome  of  the  experiment. 

The  state  of  things  that  occurred  in  actual  domiciles  in  which  plague  existed  or  had  existed  was 
next  inquired  into,  advantage  being  taken  of  the  fact  that  plague^susceptible  guinea-pigs  would  serve  as 
hossts  for  and  for  the  collection  of  fleas. 

Guinea-pigs  free  from  fleas  were  introduced  into  rooms  in  which  persons  had  died  of  plague,  or 
from  which  plague-infected  rats  had  been  taken  and  allowed  to  be  at  large  in  these  for  periods  of  from 
eighteen  to  twenty-four  hours.  And  these  guinea-pigs  not  only  collected  the  fleas  on  their  bodies,  most 
of  which  were  rat-fleas,  but  29  per  cent,  of-  them  contracted  plague,  and  died  of  plague  within  a  few 
days  after  being  restored  to  ordinary  confinement.  As  before,  the  fleas  that  they  yielded  in  many  cases 
harboured  plague  bacilli  in  their  stomachs,  and  were  capable  of  infecting  additional  animals. 

Further,  after  flr.st  washing  the  flofirs  and  walls  of  the  j'ooms  with  an  acid  solution  of  perchloride 
of  mercury,  and  so  adequately  disinfecting  them  for  plague,  but  not  for  fleas,  and  then  introducing  guinea- 
pigs,  these  latter  became  plague-infected  if  rat-fleas  were  present. 

That  the  infection  was  actually  due  to  fleas  was  shown  by  the  positive  results  of  collecting  fleas 
from  rats  occiiiTing  in  plague-infected  houses,  and  transferring  them  to  healthy  rats  or  guinea-pigs  in  the 
laboratory,  when  these  in  due  co^urse  became  infected  by  plague  and  died. 

*  This  extension  of  the  Rat-fea  Theory  is  usually  associated  with  the  name  of  Lis'on  and  referred  to  as  "Cai^t.  Lislon's 
Rat-flea  Thei^ry  "(vid.  "The  Indian  Med.  Gaz","  XL!.,  No.  7,  2iJ.">29S,  Julv,  ]'J06).  It  was  announce  d  in  a  pap  rread  at  a  Tiieeting 
of  the  Bombay  Natur.il  History  t^ociety  held  in  November,  1904.  Howevfr,  on  22nd  .July,  ]f;03.  Dr.  .T.  S.  C.  Elkington, 
in  an  Address  on  "Fleas  and  Plntjne  Convection"  lead  lief^re  the  Victorian  Branch  of  the  British  Medical  Association, 
has  advanced  an  almost  identical  theory,  adducing  at  the  same  tin  e  inteiesting  experimrntiil  flata.  It  ai  pears,  howevtr,  from 
his  statement  that  h's  work  was  done  at  least  p  atly  in  associ  .tio  i  with  Liston,  "  While  in  India  I  wa«  able  to  make,  j'artly  in 
association  with  Captain  Liston,  T.M.S.,  at  the  imper'al  Plague  Research  L.iboratory,  Bombay,  some  observations  upon  their 
habits  that  seemed  to  further  confirm  these  insects  in  the  role  of  rlague  dist'ibutors. "  ("  Op.  Cit.  Se|  arate,"  p.  5.)  Ai  parently 
subsequent  writers  have  legar.^eJ  l)r.  Elkington's  announcements  in  the  light  of  "news  in  advance  "  and  have  accordingly  pussed 
them  over.  Dr.  TidsW' 11,  however,  had  much  e;irlier  (1900)  directed  attention  to  a  specird  flea  (Pule.c  pallidum,  now  known  to  be 
identical  with  P.  cheopis)  as  occurring  upon  lats  during  the  prevalence  of  plague  in  Sydney,  and  was  alive  to  the  possible 
significance  of  this  circumstance.  However,  he  app- ars  to  have  been  deterred  from  sustaining  his  views  later  by  experimental 
data.  (1)  Since  at  the  time  he  was  wording  rat-fleas  were  no  kmger  olitainaljle,  and  (2)  since  Pvlcx  cheopis  was  to  b?  dismissed  as 
being  a  flea  "not  occurring  on  man  habitually." — (Report,  Sydney,  11)02,  p.  71.) 
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similarly  fleas  taken  from  the  clean  guinea-pigs  allowed  to  run  in  plague-infected  hovises,  and 
transferred  to  fresh  animals,  communicated  plague  to  them  in  8  out  of  40  experiments. 

In  the  next  place,  plague-free  white  rats,  guinea-pigs,  and  monkeys  were  placed  in  enclosures, 
which  precluded  contact  as  well  as  soil-infection,  in  plague-infected  rooms,  pairs  of  one  animal  or  another 
being  used  in  each  of  the  forty-two-  experiments  of  this  class  conducted,  one  individual  being  confined 
to  a  flea-proof  recei^tacle,  and  the  other  to  an  adjacent  one  accessible  to  these  insects  (one  animal  being 
thus  a  control}.    In  the  latter  case  plague  resulted  in  four  instances,  or  10  per  cent,  gave  positive  results. 

As  a  variation  of  the  same  experiments,  the  enclosures  for  individual  animals,  whilst  being  such 
as  to  protect  them  from  soil  or  contact  infection,  were  surrounded,  as  a  screen  to  fleas,  by  2|  inches  of 
•'  tanglefoot,"  or  were  unprovided  with  this  protection,  the  "  tanglefoot "  being  replaced  by  sand. 
(Twenty-nine  experiments  were  conducted.)  In  the  latter  case  the  animal  became  infested  with  fleas, 
one  having  as  many  as  twenty;  seven  became  fatally  infected  by  plagoie.  In  the  former  individual  fleas 
only  were  found  on  three  of  the  I'ats,  and  no  animals  became  plague-infected. 

Examining  the  fleas  entrapped,  247  in  nunrber,  it  was  found  that  147  were  hmnan-fleas,  84  were 
rat-fleas,  and  1 6  oat-fleas.  Moreover,  a  large  proportion  of  each  kind  were  examined.  No  plague  bacilli 
were  found  in  the  catrfleas,  1  only  in  85  of  the  human-fleas,  and  no  less  than  23  out  of  77  of  the  rat-fleas 
harboured  plague  organisms. 

It  was  also  shown  that,  when  rats  in  the  course  of  an  epizootic  died  of  plague,  the  pathological 
features  manifested  in  their  bodies  corresponded  to  those  exhibited  by  artificially  rat-flea  infected 
animals,  and  hence  it  was  inferred  that  in  Nature  and  under  experimental  conditions  the  animals  had 
alike  succumbed  to  a  single  agency.  Tliis  identity  especially  related  to  the  site  in  which  bubo-es  arose 
that  in  both  instances,  where  the  place  of  .inoculation  could  be  observed,  was  nigh  thereto. 


XVIIL-THE  FLEA  HYPOTHESIS  AND  THE  PLAGUE  EPIDEMIC. 

The  correctness  of  the  inference  underlying  the  "  Fiea  Hypothesis,"  that 
epidemic  plague  arises  from  the  infection  of  man  by  rats  already  subjected  to 
the  disease  through  the  intermediary  of  rat-fleas,  and — to  a  preponderating 
extent — through  that  of  a  particular  species,  PuLex  cheoyis,  can,  of  course,  be 
alone  proved  by  a,n  heroic  experiment  still  to  be  conducted. 

The  hypothesis,  however,  receives  the  strongest  confirmation  from  the  fact 
already  set  forth,  that  plague,  not  only  can  be,  but  is,  actually  conveyed  by  this 
agency  from  one  animal  to  another,  and  when  the  plague-rat  is  its  original  source 
especially.  Particularly  is  this  the  case  when  it  is  remembered,  as  demonstrated 
in  the  course  of  the  investigations  of  the  Indian  Advisory  Committee  already 
referred  to,  that  the  recipient  animal  is  one  belonging  to  the  great  group  of 
vertebrates  that  includes  man — that  of  the  Primates — and  the  victim  is  "  our 
immediate  ancestor,"  the  monkey. 

But,  notwithstanding  this  lack  of  direct  evidence — attesting  the  correct- 
ness of  the  hypothesis — as  applied  to  man  only  we  find,  as  in  other  quarters, 
confirmatory  evidence  of  a  very  pronounced  kind  when  considering  plague  from 
an  epidemic  standpoint. 

This  phase  of  the  subject  has  been  more  conveniently  treated  of  in 
the  previous  Section  of  the  Report,  and  it  will  sufiice,  therefore,  to  direct 
attention  to  the  light  that  the  Flea  Hypothesis  sheds  on  the  otherwise 
anomalous  features  connected  with — (1)  The  range  of  occurreiice  of  epidemic 
plague  (geographical  distribution) ;  (2)  the  range  of  its  occurrence  in  time  (seasonal 
distributionj ;  (3)  latent  j^idffu^  infection  and  inherence  of  plague  infection  in 
clothes,  SfC,  notwithstanding  the  loio  vitality  characterising  the  plague  bacillus 
itself ;  (4)  recrudescence  of  plague  where  plague  incidence  due  to  fresh  importa- 
tion is  to  he  excluded  as  a  cause ;  (5)  absence  of  place  infection  properly  so  called 
apart  from  the  presence  of  the  ''plague-rat "  ;  (6)  the  occurrence  of  epizootic  (rat- 
plague)  and  epidemic  plague  (human  plague)  successively ;  (7)  certain  local 
conditions  of  plague  occurrence,  and  other  incidents  coming  loiihin  tJie  purview 
of  the  epidemiologist. 

XIX.-RAT-FLEAS. 

Their  Distinguishing  Features. 

In  treating  of  rat-fleas,  it  may  serve  a  useful  purpose  to  indicate  briefly 
the  distinguishing  features  of  those  met  with  more  commonly  on  our  naturalised 
species  of  Mus.  The  entire  flea  fauna  of  the  members  of  this  genus  is  probably 
not  yet  known,  and  accordingly  the  reader  must  consult  the  systematic  works 
on  the  Siphonaptera,  by  Rothschild,  Taschenberg,  Baker,  Wagner,  and  others 
to  ascertain  the  nomenclature  and  affinities  of  all  the  flea-species  on  members  of 
this  group  that  he  may  encounter. 


Plate  III. 
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The  common  kinds  alluded  to  are  the  Human  Flea  {Pulex  irritans)  ;  the 
Dog  and  Cat  Flea  {Ctenocejjhalus  canis) ;  the  liat  Flea  of  plague  regions  {Pulex 
cheo'pis) ;  and  the  Kat  Flea  prevalent  elsewhere  {Ceratopliylkis  fasciatus). 

As  these  again  have  been  dealt  with  m  detail  from  the  comparative  stand- 
point in  readily  accessible  ^lieports  on  Plague,  already  published,  the  treatment 
now  bestowed  on  the  subject  need  be  none  other  than  a  brief  one. 

When  the  identity  of  fleas  only  is  in  question,  examination  may  be  readily 
effected,  if,  after  being  superficially  dried  (not  to  the  extent  of  admitting  shrinkage 
with  the  consequent  inclusion  of  air  spaces),  the  specimen  be  soaked  in  Xylol,  and 
then  examined  under  a  low  power  of  the  microscope  whilst  in  this  medium  and 
beneath  a  cover-glass. 

Attention  in  the  course  of  this  examination  should  be  given  to  the 
following  features: — lielative  size,  colour,  eyes,  comb-like  teetn  on  head  and 
prothorax,  bristles  on  hind-border  of  head,  in  orbital  circle,  on  granulated  plate 
(pygidium),  and  on  posterior  extremity  above. 

The  species  of  rat-fieas  above  referred  to  may  then  be  incidentally 
recognised  by  reference  to  the  following: — 

Tabulated  Arrangement  of  the  Commonei'  Rat- fleas. 

Fleas  without  eyes    Cteno-psyllus  musculi 

(and  its  allies) 

Fleas  with  eyes   A 

A.  Fleas   without   comb   {Ctenidium)   on   head  or 

prothorax  ...       ...       ...       ...       ..•  B 

Fleas  with  comb  (Ctenidium)  on  head  or  prothorax  C 

B.  Brown,  or  dark-brown,  with  few  bristles  only  on 

hind  border  of  head  (usually  only  one  present, 
that  on  the  posterior  inferior  angle) ;  ocular 
bristle   inferior;    antipygidial   bristle  short; 

claws  large  ...       ...       ...       ...       ...  Pulex  irritans 

Red-brown,  with  continuous  row  of  bristles  on  hind 
border  of  head ;  ocular  bristle  superior ;  anti- 
pygidial bristle  long ;  claws  smaller     ...       ...  Pulex  cheopis 

C.  Comb  present  on  both  head  and  prothorax. . .       ..         Ctenocephalus  canis 

[P.  serraticeps) 

Comb  present  on  prothorax  only      ...       ...       ...  Ceratopliyllus  fasciatus. 

By  reason  of  the  interest  that  attaches  to  the  rat-flea  of  epizootic  and 
epidemic  plague  {Pulex  cheopis,  Ivothschikl;  syn.  Pulex  pallidus,  Tidswell, 
nec  Taschenberg),  the  follov/ing  technical  description  by  Rothschild  is  sub- 
joined : — 

The  Plague  Rat  Flea  {Pulex  cheopis,  Roths.).  Vide  Plate  III.— "  This 
species  is  larger  than  P.  nuhicus,  the  palpus  being  shorter  than  the  rostrum,  and 
not  reaching  to  the  end  of  the  coxse.  In  the  male,  sternites  three  to  seven 
inclusive,  bear  four  bristles,  vvdiiist  those  of  the  female  have  five.  The  hind 
femur  bears,  in  addition  to  the  lateral  series  of  hairs,  two  subventral  bristles 
before  the  apex.  The  first  segment  of  the  mid-tarsus  is  rather  less  than  two- 
thirds  the  length  of  the  second,  while  that  of  the  hind  tarsus  is  about  three- 
quarters  as  long  again  as  the  second  segment.  The  long  apical  bristles  of  the 
2nd  segment  of  the  hind  tarsus  reach  to  the  middle  of  the  5th  segment  in  the 
male,  and  not  quite  so  far  in  the  female.  The  4th  segment  is  as  in  P.  nuhicus. 
The  8th  sternite  bears  two  long  bristles  before  the  end  on  each  side,  and  numerous 
short  ones  besides. 

"  The  anterior  process  of  the  clasper  of  the  male  (cl.)  is  compressed,  being 
symmetrical  in  shape.  The  upper  or  anterior  edge  is  convex,  bearing  along  this 
edge  a  number  of  rather  long  bristles.  The  second  process  (cl.)  of  the  clasper  is 
slender,  with  a  few  short  hairs  at  its  end.  The  9th  sternite  (St.)  gradually 
widens  towards  the  apex.  The  plate  of  the  penis  (p.)  is  curved  upwards  and 
pointed  at  the  end."   {See  Plate  III.) 

*  (1)  Report  on  Plague,  Syrlney,  1902;  (2)  Dr.  .J.  S.  C.  Elkington,  Address  on  Fleas  and  Plague  Convection.  .July.  1903;  (3) 
"Journal  of  Tropical  Medicine,"  IX.,  June,  190(5 ;  and  (4)  Report,  Advisory  Committee,  "Journal  Hygiene,"  VII.,  July,  1907, 
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Male  and  Female  Fleas  Contrasted. 

As  the  special  features  of  fleas  are  emphasised  in  the  male  individuals,  and 
as  a  knowledge  of  the  distinction  between  the  sexes  is  otherwise  useful  to  the 
investigator,  we  may  contrast  them. 

The  sexes  ot  fleas  are  distinguished  especially  by  features  presented  by 
the  hind- body.  (Examining  this  from  above  and  regarding  the  scute  that  occupies 
an  emargination  in  the  hind-borders  of  the  thoieix{7netanotum),  but  that  does  not 
form  a  complete  ring,  as  the  1st  segment,  and  counting  backw^ards  to  the  hinder- 
most,  or  8th  segment,  we  find — should  the  insect  before  us  be  a  male — that  the 
dorsum,  or  tergite,  of  this  closely  resembles  those  of  the  preceding  six  segments 
regarded  individually,  that  they  are  all  somewhat  abbreviated  and  pressed 
together,  and  that  thus  the  united  anal  and  sexual  openings  And  an  outlet  above. 
Also,  that  jointed  to  the  variously  modified  9th  abdominal  segment  (on  which 
occurs  the  pygidium),  that  constitutes  a  firm  support  for  them,  are  two  prominent 
wing-like  bristle-bearing  plates  that  exhibit  different  outlines  in  different  flea- 
species,  and  are  na.med  claspers.  Two  less  conspicuous  and  retractile  claspers 
may,  too,  be  observed  below  these.  Again,  should  the  specimen  be  rendered 
transparent,  as  wdien  mounted  as  a  miscroscopical  object,  the  interior  of  the  hind- 
body  will  exhibit  three  chitinous  and  more  or  less  internal  convoluted  flattened 
rods,  that  have  for  tlieir  purpose  the  support  of  the  peculiar  male-organ  proper. 

In  the  fem,ale  flea,  on  the  other  hand,  the  dorsum  (tergite)  of  the  8th  hind- 
body  segment  is  very  much  enlarged  and  projects  downwards  on  each  side  so  as  to 
encroach  on  the  ventral  scute  (stern ite),  and  so  render  it  almost  lanceolate  in 
outline.  The  tei  gites  of  the  six  preceding  segments  again  are  not  abbreviated 
a,nd  pressed  together.  Accordingly  in  this  sex  the  hind-body  as  a  whole  is  longer 
and  more  or  less  terminally  swollen  and  jointed  instead  of  terminating  above 
in  an  angle.  Moreover,  there  are  no  paired  organs  or  claspers  attached  to  the 
9th  segment,  although  there  exists  a  terminal  abdominal  style.  Within  the  hind- 
body  may  be  discerned  a  chitinous  seminal  vesicle — the  spermatheca.  And, 
finally,  in  comparison  with  the  male  insect,  the  female  is  of  larger  size. 

XX.~IIAT  PARASITES  OTHER  THAN  PLEAS- 

(1)  The  Bed  Bug  {Cimex  lectuarius). — During  the  outbreak  of  plague  in 
Brisbane  in  1900,  and  to  some  extent  in  subsequent  ones,  examples  of  this  insect 
were  occasionally  encountered  on  rats.  This  was  remarked  also  by  the  New  South 
Wales  investigators  with  regard  to  Sydney  rats  during  the  1902  epidemic.  There 
the  bugs  occurred  in  all  stages  of  development  on  their  temporary  hosts,  and 
w^ere  apparently  as  numerous  thereon  subsequent  to  the  course  of  the  epizootic  as 
whilst  this  was  in  progress.  As  has  been  already  stated,  Dr.  Simond,  in  1898, 
associated  this  insect  with  the  flea  when  propounding  his  theory  to  explain  the 
mode  of  communication  of  the  disease  from  rats  to  man  in  epidemic  plague.  The 
possibility  of  infection  being  brought  about  in  this  way  was  discredited  by  the 
direct  experiments  of  Dr.  Nutall  subsequently  conducted  {vid.  John  Hopkins, 
Hospital  Reports,  VIIL,  p.  17-21),  and  the  negative  results  of  these  have  been 
now  generally  accepted. 

(2)  Louse  {Hmmatofinus  fiUferus,  Burmeister). — Two  examples  of  a  louse 
closely  resembling  this  dog-parasite  were  comprised  in  a  small  collection  of  fleas 
from  an  example  of  Mus  decumanus.  Zirolia  has  been  previously  cited  as  an 
authority  for  the  statement  regarding  the  apparent  conveyance  of  plague  from 
man  to  man  in  one  instance  by  the  Human  Louse  (Pediculus  capitis).  Nothing 
in  the  present  connection  is,  however,  to  be  inferred  from  his  observations. 

(3)  Mite  (Holaspis  sp.  [Fam.  Gamasidse]). — Twelve  examples  of  this  acarus 
were  found' amongst  the  ecto-parasites  of  a  specimen  of  Mas  decumanus,  procured 
by  the  Commissioner  in  Brisbane.  It  was  also  the  exclusive  external  inhabitant 
of  an  indigenous  rat  obtained  in  the  Herbert  River  district.  Moreover, 
an  apparently  related  mite  has  been  encountered  by  Dr.  T.  L.  Bancroft  on  a 
Brisbane  specimen  of  the  native  Water  Rat  {Hydromys  levcogaster).  Its  occur- 
rence on  rats  may  be  accounted  for  by  the  fact  that  it  is  predatory  on  insects,  and 
may  be  even  partial  to  rat-fleas. 

B.  BURNETT  HAM, 

Commissioner  of  Public  Health. 
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APPENDIX  A. 

BACTERIOLOGICAL  REPORT. 
By  C.  J.  Pound,  Government  Bacteriologist. 
I.— PLAGUE  DISSEMINATED  AMONG  RATS  THROUGH  THE  AGENCY  OF  FLEAS. 

The  following  episode  is  interesting  in  connection  with  the  transmissibility  of  plague  among 
rats  by  means  of  fleas,  and  occurred  during  the  early  part  of  the  third  epidemic  of  plague  in  Brisbane. 

Mr.  A.  brought  a  half-grown  live  rat  in  a  cage  to  the  Institute.  The  rat  was  removed  from  the  wire 
cage  and  placed  in  another  larger  one  with  nine  perfectly  healthy  and  nearly  full-grown  rats.  On  Mr.  A. 
being  handed  back  his  cage  he  incidemtaUy  mentioned  that  a  member  of  his  family  had  only  a  few  days 
previously  been  removed  as  a  plague  patient  to  the  Plague  Hospital ;  he  further  stated  that  it  might  be 
of  interest  to  know  if  anything  was  wrong  with  the  rat  that  he  brought,  as  it  had  been  caught  in  his  house. 

Although  the  ra,t  in  question  appeared  quite  lively  and  well,  I  insti-ucted  the  caretaker  to  inform 
me  at  once  should  any  sign  of  sickness  appear,  either  in  this  or  in  any  of  the  other  rats  in  the  same  cage. 
Four  days  later,  tAvo  of  the  rats  were  found  dead,  and  three  others  were  sick,  including  the  rat  that  Mr.  A. 
brought.  These  three  died  the  next  morning.  Post-mortem  and  bacteriological  examination  revealed  the 
fact  that  all  five  rats  had  died  of  plague ;  moreover,  on  the  bodies  of  two  of  the  rats  fleas  were  found,  and 
in  the  bodies  of  several  fleas  plague  bacilli  were  discovered. 

In  view  of  the  results  of  this  investigation  it  was  decided  to  destroy  the  remaining  five  rats, 
several  of  which  were  in  a  dying  condition.  The  box  was  drenched  inside  and  out  with  strong  carbolic 
acid  solution,  and  then  placed  in  a  fumigating  room,  and  subjected  for  about  six  hours  to  ammonia  and 
then  to  sulphurous  acid  gas. 

On  examination,  each  of  these  rats  was  found  to  bei  infected  with  plague,  and  in  four*  of  the  ten  rate 
examined  there  was  a  marked  hiTemorrhagic  condition  of  the  subcutaneous  tissues.  The  nine  healthy 
rats  referred  to  had  been  reared  at  the  Institute  and  belonged  to  one  family,  being  born  about  twelve 
months  previous.  They  were  always  in  a  healthy  condition,  and  on  no  occasion  whatever  were  fleas  or 
other  parasites  found  upon  them.  It  was,  therefore,  quite  evident  that  the  fleas  which  had  been  introduced 
with  Mr.  A.'s  rat  were  solely  responsible  for  the  outbreak  of  plague  among  the  nine  healthy  rats,  although 
it  was  quite  possible  that  Mr.  A.'s  rat  may  not  have  been  infected  at  the  time  it  was  placed  with  the  others. 

It  should  be  mentioned  that  the  plague  patient,  a  young  boy,  the  son  of  Mr.  A.,  had  been  for 
several  weeks  in  the  habit  of  capturing  rats  (handling  them  without  any  precaution)  for  the  purpose  of 
obtaining  the  capitation  fee  of  6d.  per  head  offered  by  the  Department. 

II.— INTERESTING  OBSERVATIONS  IN  CONNECfTION  WITH  THE  POSSIBLE  ACCIDENTAL 
TRANSMISSION  OF  PLAGUE  FROM  RAT  TO  RAT  BY  THE  AGENCY  OF  COCKROACHES. 

The  facts  in  relation  to  this  case  are  as  follow : — In  a  room  specially  set  apart  for  keeping  all 
inoculated  animals  are  two  large  stands  with  wide  shelves,  on  which  are  placed  long  lead-lined  trays  about 
2  inches  deep,  containing  carbolic  solution.  Standing  in  these  traya  and  surrounded  by  the  carbolic 
solution  are  the  various  strong  glass  jars  in  which  are  kept  the  experimental  animals.  Theee  jars  are 
about  16  inches  high  and  about  9  inches  in  diameter.  Each  jar  contains  only  one  animal — guinea-pig, 
rat,  or  mouse,  as  the  case  may  be — and  is  covered  with  a  mosquito-proof  fine  wire  gauze  lid.  On  the 
occasion  referred  to,  in  November,  1902,  a  healthy  guinea-pig  that  was  being  kept  as  a  control  for  certain 
experiments  suddenly  became  sick,  and  after  three  days  it  died.  Post-mortem  and  bacteriological 
examination  proved  that  this  guinea-pig  had  died  from  a  generalised  fonii  of  plague,  but  no  lesion  were 
found  to  indicate  that  it  had  been  infected  through  the  skin.  A  careful  examination  revealed  the  fact 
that  in  the  zinc  binding  of  the  wire  cover  there  were  several  very  young  cockroaches.  These  were  promptly 
destroyed.  On  examination  of  the  covers  of  the  other  adjoining  jars,  some  of  which  contained  plague- 
infected  guinea-pigs  and  rats,  more  young  cockroaches  were  discovere-d. 

It  is  quite  evident  that  these  young  cockroaches  had  become  hidden  in  the  zinc  lining  of  the  covers 
when  the  jars  were  not  in  use,  and  standing  on  the  shelf  alone,  unprotected  by  the  tray  of  carbolic 
solution. 

As  soon  as  a  jar  was  occupied  by  an  experimental  animal  the  young  cockroaches  that  had  been 
hidden  from  view  in  the  zinc  lining  during  the  day  time  would,  after  dark,  crawl  down  the  inside  of  the 
jar  and  feed  on  the  animals'  food.  Apparently  before  their  presence  was  discovered,  some  of  these  young 
cockroaches  had  fallen  from  a  jar  containing  a  plague-infected  animal  into  the  carbolic  solution,  and  then 
swam  either  to  the  jar  containing  the  healthy  g-uinea-pig  or  to  the  side  of  the  tray,  and  then  hid  away  in 
the  cover  of  an  empty  jar.  In  any  case,  it  was  more  than  probable  that  the  food  had  become  contaminated 
with  bacilli. 

In  order  to  ascertain  whether  the  cockroaohes  had  anytliing  to  do  with  the  transmission  of  plague, 
a  healthy  guinea-pig  was  placed  in  a  sterilised  jar  covered  with  the  usual  wire  lid,  but  whose  zinc  lining 
was  free  from  cockroaches.  The  jar  was  placed  on  the  shelf,  but  not  in  a  tray.  In  the  ooiu-se  of  a  few 
days  young  cockroaches  made  their  appearance,  and  as  usual  lived  during  the  daytime  in  the  zinc  lining. 
Eventually  the  guinea-pig  sickened  and  died  of  plague. 

There  was  sufficient  convincing  evidence  in  this  one  observation  to  show  the  extreme  danger  which 
existed  when  insects  like  cockroaches  once  gained  access  to  places  where  animals  are  kept,  after  being 
infected  with  such  a  virulent  disease  as  plague. 

After  this,  the  whole  of  the  building  and  everything,  such  as  shelves,  benches,  jars,  &c.,  were 
subjected  to  thorough  and  repeated  disinfection,  and  all  holes  and  crevices  carefully  closed.  The  result  is 
that  no  cockroaches  have  been  seen  since,  and,  although  every  day  during  the  past  eight  months  numbers 
of  plague  and  healthy  guinea-pigs  and  rats  have  been  kept  in  the  same  jars  and  standing  in  the  same  trays, 
no  symptoms  of  the  disease  has  appeared  in  any  animal  unless  specially  infected. 
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III.— DISCOVERY  OF  TRYPANOSMA  IN  BRISBANE  RATS.* 

On  several  occasions  during  the  microscopical  examinations  of  specimens  of  blood  from  suspected 
plague  rats,  numerous  motile  micro-parasites  were  met  witli,  and  sometimes  they  were  associated  with 
plague  bacilli,  although  there  is  apparently  no  connection  between  the  two.  These  organisms  belong  to 
the  protozoa,  and  are  known  as  Trjrpanosoma ;  moreover,  they  are  identical  in  every  respect  with  those 
described  by  Lewis  and  Crookshank,  and  found  by  them  as  existing  in  fully  25  per  cent,  of  the  London 
sewer  rats  (Mas  decumainisj.  So  far,  I  have  only  found  them  in  the  same  species  of  rats  in  Brisbane. 
Compared  witli  bacteria  they  are  very  large,  varying  in  size  from  the  one-six-hundredth  to  the  one-four- 
hundredth  part  of  an  inch  in  length,  and  about  one-thre&-thousandth  part  of  an  inch  in  breadth.  They 
stain  I'eadily  with  fuchsine,  gentian-violet,  methylene^blue,  and  Bismarck-brown,  but  not  by  Gram's 
method.  When  viewed  undei'  a  tv/elfth  homm.  inun.  objective,  the  stained  organism  is  seen  to  have  a 
tapering  body.  One  end  has  a  spine-like  f)'^^''^®^^'  ^^'^  t-he  other  terminates  in  a  long  whip-like  flagedlum, 
while  along  nearly  the  whole  of  the  body  is  an  extremely  delicate  undulating  fur-like  membrane.  The 
body  has  a  granular  appearance,  with  one,  two,  or  three  bright  refractive  spherules.  In  the  living 
condition  the  organism  is  usually  seen  pushing  its  way  between  the  blood  corpuscles.  Like  all  organisms 
possessing  only  one  flagellum,  it  invariably  progresses  flagellum  first.  At  times  the  organism  becomes 
apparently  attached  to  a  red  corpuscle,  and  lashes  its  flagellum  in  all  directions,  in  such  a  manner  as 
though  endeavouring  to  set  itself  freo.  Occasionally  it  will  turn  round  and  round  on  its  long  axis,  or  it  will 
progress  rapidly  backwards  and  forwards  for  a  short  distance  only. 

In  some  specimens  of  blood,  besides  the  free  swimming  organisms,  others  may  be  seen  in  various 
stages  of  development  encysted  in  the  red  blood  corpuscles;  therefore,  like  the  malarial  fever  parasites, 
they  spend  part  of  their  life  history  inside  the  cellular  elements  of  the  blood. 

The  point  of  interest,  about  this  organism  is,  that  it  is  very  closely  allied  to  the  trj'panosoma  only 
very  recently  discovered  by  Dr.  J.  E.  Button  of  the  Liverpool  School  of  Tropical  Medicine.  A  few  weeks 
later  Drs.  Manson  and  Daniels  also  found  the  same  micro-parasite  in  the  blood  of  patients  who  were 
suffering  from  irregularly  intermittent  attacks  of  fever,  accompanied  by  loss  of  condition,  considerable 
lassitude,  and  debility. 

Similar  organisms  have  been  found  in  the  blood  of  cattle  and  horses  suffering  from  an  extremely 
fatal  disease  known  as  Surra  and  Nagana  in  India. 


IV.— EXPERIMENTS  ON  THE  INGESTION  OF  INFECTIVE  MATERIAL  (B,  PEST  IS)  BY 
GUINEA-PIGS,  RATS,  AND  MICE. 

Exj^eriment  1. — Six  guinea-pigs  were  fed  with  bran  mixed  with  B.  Pestis  from  spleen  of  plague 
rat,  and  one  (a  control)  inoculated  with  the  same  material. 

Result :  Two  died  of  plague  within  six  days,  one  became  8ick  but  recovea'ed,  and  the  other  tliree 
remained  unaffected.   The  inoculated  control  died  in  four  days. 

Experiment  2. — Six  rats,  all  caught  at  one  time  in  an  apparently  healthy  locality,  were  used  for 
three  separate  experiments  a.s  follows: — One  rat  fed  with  lung  of  plague  guinea-pig,  one  control  rat 
inoculated  with  some  of  the  same  material. 

Result :  The  fed  rat  remained  alive,  and  the  control  died  of  plague  in  six  days. 

Experiment  3. — One  rat  was  fed  with  spleen  of  guinea-pig  that  had  died  of  plague.  One  rat 
inoculated  with  same  material. 

Result :  The  fed  rat  died  in  seven  and  a-half  days.    The  inoculated  one  in  live  days. 

Experiment  4. — One  rat  fed  with  kidney  of  guinea-pig  that  had  died  of  septicemic  plague.  One 
rat  inoculated  with  the  same  material. 

Result :  The  fed  rat  became  veiy  sick,  but  recovered.  The  inoculated  one  died  of  plague  in  four 
and  a-half  days. 

Experiment  5. — Five  rats  fed  with  young  Agar  culture  of  plague  bacilli,  and  one  rat  inoculated 

with  the  same  material.  •  j 

Result :  The  fed  rats  remained  unaffected.    The  inoculated  one  died  of  plague  m  hve  days. 

Experiment  6.— Two  mice  were  fed  with  B.  pestis  from  spleen  of  guinea-pig  that  had  died  of  plague, 
and  a  mouse  inoculated  with  the  same  material.  ,    »   ,        .     ,  j 

Result :  Those  fed  remained  unaffected,  while  the  inoculated  one  died  of  plague  in  three  days. 

Experiment.  7.— One  mouse  fed  with  B.  pestis  from  serum  culture,  and  one  inoculated  with  same 
material. 

Result:   Both  died  of  plague  within  four  days. 

These  experimcAts  show  that  rats  are  not  nearly  so  susceptible  to  plague  by  ingestion  as  by 
inoculation  of  the  infected  material.  It  is,  therefore,  possible  that  under  natural  conditions  the  disease 
irnot  sT?eadily  contracted  by  healthy  rats  feeding  on  the  bodies  of  plag-u^mfected  rats  as  is  generally 
supposed. 

Plague  Bacilli  in  F^ces  and  Urine. 
During,  the  last  outbreak  of  plague  a  quantity  of  rat  faeces  wa,s  coUected  from  a  warehouse  in  the 
city  wh^ :^'i!Sbt^r^^^^^^^^  rats\ad  Jen  ^o^f -^^^1.  f.ces  in  qu.^^^^^^^ 

brJken  up,  mixed  with  sterilised  ^^^^^^J^^^^  ^.fpl'^ e  in  hve  dlys  tS  second  became, 

injected  into  tliree  gumea-pigs,  with  the  result  ttiat  one  aiea  ui  piaguc  j 

sick  and  recovered,  and  the  third  remained  unaffected.        .  infection  amone  the  rats  submitted 

urine  of  a  rat  which  had  recently  diedofplague_  ^   — — 

 —7  ^TTT^Wl^r^rTLTi^^^^M^^^  °"  H«matomona«  m  Rat^ 

*  A  like  discovery  was  made  m  1888  by  J^^^-  i^.       .  / 
Blood. "-P™c.  Roy.  Soc.  Qd.,  V.,  p.  31-2,  Bmb.,  1888J. 
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V.-EXPERIMENTS  TO  DEMONSTRATE  THE  PRESENCE  OF  PLAGUE  BACILLI  IN  THE  URINE  AND 
F^CES  OF  ANIMALS  SUFFERING  FROM  PLAGUE. 

Urine. 

1.  Guinearpig  inoculated  with  urine  collected  fi-om  human  bubonic  plague  case.    Result:  Remained 

alive. 

2.  Guinea-pig,  control  to  above,  inoculated  with  lymph  from  gland  of  the  above  plague  case. 
Result :  Died  in  5  days.    Plague  bacilli  numerous  in  all  organs. 

3.  Guinea-pig  injected  with  urine  collected  from  plague  rat.    Result :  Died  of  plague  in  4^  days. 

4.  Rat  injected  with  urine  from  plague  guinea-pig.    Result:  Died  of  plague  in  5  days. 

F^CBS. 

1.  Two  rats  were  injected  with  an  emulsion  of  fteces  in  sterile  water  from  a  septicsemic  plague  rat. 
Result :  Both  died  of  plague,  one  in  4  days  and  the  other  in  5  days. 

2.  Guinea-pig  injected  with  faeces  from  a  plague-infected  rat.    Result:  Died  of  plague  in  4|  days. 
In  connection  with  these  observations  it  is  somewhat  remarkable  that,  in  all  the  experiments  on 

guinea-pigs,  &rc.,  with  rats'  excreta,  which  was  found  in  a  dried  condition  in  many  produce  stores  where 
plague  rats  were  continually  being  discovered,  it  was  shown  that  in  no  single  instance  did  any  of  the 
animals,  rats,  or  guinea-pigs  tliat  were  inoculated  with  these  fa;ces  die  or  become  infected  with  plague. 

VI.— THE  EXAMINATION  FOR  PLAGUE  BACILLI  OF  PRODUCE,  Etc.,  FROM  PLAGUE-INFECTED  PREMISES 
WHERE  BOTH  HUMAN  SUBJECTS  AND  RATS  WERE  FOUND  INFECTED  WITH  PLAGUE. 

A  piece  of  recently  imported  Chinese  matting  was  thoroughly  washed  in  sterilised  water,  which 
was  aftenvards  ceutrifugalised  and  the  sediment  injected  in  equal  proportions  into  two  rabbits,  two 
guinea-pigs,  and  two  rats.  Result:  One  guinea-pig  died  from  accidental  causes  within  24  hours,  the  other 
animals  all  remained  alive,  without  showing  any  signs  of  illness. 

Two  guinea-pigs  injected  with  centrifugalised  washings  of  chafiE  obtained  from  floor  of  a  plague- 
infected  produce  store.    Result :  Remained  alive;  no  signs  of  sickness. 

Guinea-pig  (533)  inoculated  with  earth  from  around  the  entrance  to  a  rat  bm-row  from  which 
plague  rats  had  been  captured.    Result:  Died  in  8  days  from  tetanus. 

Guinea-pig  (549)  fed  with  chaff  and  corn  floor  sweepings  from  infected  pix>duce  store.  Result: 
Remained  alive,  with  no  signs  of  sickness. 

Three  mice  (607-9)  placed  in  jar  with  quantity  of  chaff  floor  sweepings  from  plague-infected  produce 
store.    Result :  All  remained  alive,  and  showed  no  symptoms  of  illness  for  nearly  three  months. 

Two  guinea-pigs  (610-611)  placed  in  a  jar  with  a  quantity  of  the  same  chaff.  Result:  Remained 
alive,  and  showed  no  signs  of  sickness  for  over  twO'  months. 

Guinea-pig  placed  in  a  jar  with  supposed  infected  chaff.  Result:  Remained  alive;  no  signs  of 
sickness. 

Guinea-pig  inoculated  with  infusion  of  supposed  infected  chaff  sweepings.  Result:  Died  in  1^  days 
of  sepsis.    No  B.  pestis  detected. 

Two  guinea-pigs  injected  with  washing  from  bananas  from  infected  stores  where  a  number  of  plague 
rats  had  been  found.  Result :  One  died  of  sepsis  in  '2|  days.  No  B.  pestis  detected.  The  others  remained 
alive  without  showing  any  signs  of  sickness. 

Four  guinea-pigs,  each  placed  in  a  separate  glass  jar  with  a  quantity  of  chaff  (floor  sweepings)  from 
plague^infected  premises.    Result:  Remained  perfectly  well,  without  showing  any  signs  of  illness. 

Four  guinea-pigs  inoculated  with  infusion  of  cliaff  (floor  sweepings).  Result :  One  died  of  sepsis 
in  36  hours;  the  other  remained  alive. 

These  experiments  demonstrate  the  difficulty  in  recovering  plague  bacilli  from  material  where 
there  is  every  reason  tO'  believe  plague-infected  rats  have  been  ruiming  and  contaminating  the  same  with 
urine  and  faeces. 

VII.-EXPERIMENTAL  FEEDIN(3  OF  VARIOUS  LABORATORY  ANLMALS  WITH  VIRULENT 

PLAGUE  BACILLI. 

Throughout  these  experiments  the  material  used  was,  unless  otherwise  stated,  portions  of  a  spleen 
of  either  a.  rat  or  a  guinea-pig  just  dead  of  acute  plague. 

Before  being  fed  to  the  various  animals,  the  spleen  was  mashed  up  with  a  little  pollard  to  the 
consistency  of  dough. 

The  animals  experimented  upon  were  rats,  mice,  guinea-pigs,  rabbits,  monkeys,  fowls,  and  ducks. 
All  material,  whether  from  spleen,  liver,  lung,  or  culture,  was  not,  unless  it  contained  an  abundance 
of  active  bacilli,  fed  to  the  animals. 

1.  A  rat  (597),  inoculated  with  virulent  plague  material  fron\  a  natm'ally  infected  rat,  was,  in 
consequence  of  showing  no  symptoms  of  sickness,  fed  17  days  later  with  half  the  spleen  of  a  plague  rat. 
Result:  Remained  unaffected.  Forty-four  days  from  last  special  feeding  it  was  refed  with  spleen  of  a 
plague  rat  and  died  in  4  days  with  general  infection. 

2.  Four  young  rats,  all  belonging  to  one  family,  and  about  three-parts  grown,  were  fed  with 
bread  well  mixed  with  spleen  pulp  from  a  septiciiemic  plague  rat.  Each  animal  received  an  e<|ual  share. 
Result:  One  died  in  2i  days,  and  another  in  3 A  days.  The  post-mortem  examination  showed  general 
infection  and  B.  pestis  numerous  in  all  organisms.  The  other  two  remained  alive,  eating  well,  and 
showing  no  signs  of  sickness.  Seven  days  later  both  were  inoculated  with  virulent  plague  bacilli  from  a 
naturally  infected  rat,  and,  again,  they  showed  no  signs  of  sickness.  Twenty-seven  days  later  both  were 
fed  with  liver  containing  virulent  bacilli  from  a  naturally  infected  rat,  but  without  producing  any 
noticeable  ill-effects.  Thirty-nine  days  later  they  were  both  inoculated  with  plague  material  from  a 
naturally  infected  rat.  One  died  in  3  days,  and  the  other  in  6|  days.  Both  had  general  infection  with 
B.  pestis  in  all  organs  and  glands. 
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3.  Two  rats  (573-4)  were  fed  with  liver  containing  numerous  B.  2>e.stis  from  a  naturally  infect-ed 
rat.  Result :  One  died  of  plague  in  3^  days.  The  other,  which  remained  in  the  same  jar,  did  not  show 
any  apparent  signs  of  sickness  until  the  12th  day,  when  its  coat  became  ruffled.  Its  temperature  rose 
on  the  13th  day,  it  became  gradually  weaker,  refused  food,  and  died  of  plague  on  the  20th  day. 

4.  Five  young  rats  (698-702),  all  of  one  family,  were  each  fed  with  an  active  virulent  serum  culture 
of  B.  jptstis  from  a  guinea-pig.  Result :  698  died  of  plague  in  5  days.  The  other  four  remained  alive 
after  eating  their  plague-stricken  companion.  Ten  days  later  they  were  specially  fed  with  spleen 
containing  large  numbers  of  virulent  plague  bacilli  from  a  guinea-pig.  Six  hundred  and  ninety-nine 
died  of  plague  in  3  days,  700  died  of  plague  in  9  days,  and  701  died  of  plague  in  15  days,  while  702 
showed  no  apparent  signs  of  sickness.  Fifty-five  days  from  first  special  feeding  rat  702  was  inoculated 
in  the  groin  with  B.  pestis  from  a  plague  guinea-pig.  It  died  of  plague  in  4  days.  B.  pestis  were 
numerous  in  all  organs  and  glands. 

5.  One  rat  fed  with  spleen  of  plague  guinea-pig.    Result:  Died  of  plague  in  5|  days. 

6.  A  rat  which  had  been  inoculated  with  spleen  blood  of  plague  and  had  shown  no  signs  of  illness 
up  to  the  12th  day  was,  16  days  later,  fed  with  half  a.  plague  rat's  spleen.  Result :  Remained  alive,  showing 
no  signs  of  sickness. 

7.  Rat  fed  with  virulent  culture  from  plague  guinea-pig.  Result :  Died  within  24  hours. 
Accidental  death.    All  organs  apparently  normal.    No  B.  pestis  detected. 

8.  Rat  fed  with  serum  culture  direct  from  plague  guinea-pig.  Result:  Remained  alive,  showing 
no  symptoms  of  illness. 

9.  Two  rats  fed  with  spleen  from  plague  guinea-pig.  Result:  One  died  of  plague  in  3  days,  the 
other  remained  alive,  without  showing  any  signs  of  illness. 

10.  Rat  fed  with  spleen  of  plague  guinea-pig.    Result:  Remained  alive. 

11.  Tv/o  rats  fed  with  spleen  of  plague  guineorpig.  Result:  Both  died  of  plague,  one  in  3  days  and 
the  other  in  8  days. 

12.  Rat  fed  with  spleen  of  plague  rat.    Result:  Died  of  plague  in  4  days. 

13.  Rat  fed  with  spleen  of  plague  guinea-pig.    Result:  Died  of  plague  in  3  days. 

14.  Two  rats  fed  with  liver  of  plague  rat.  Result :  One  died  of  plague  in  7  days,  the  other 
remained  unaffected. 

15.  Two  rats  fed  with  liver  of  plague  guinea-pig.  Result:  One  died  of  plague  in  5  days,  and  was 
partly  euten  during  the  night  by  the  other  I'at,  which  I'emained  unaffected. 

16.  Rat  fed  with  spleen  of  plague  guinea-pig.    Result:  Died  of  plague  in  6  days. 

17.  Native  Water  Rat  {Hydmmys  hitcngnster)  fed  with  lung  of  plague  guinearpig.  Result:  Died 
of  plague  in  3  days. 

18.  Thi-ee  inice  fed  with  spleen  of  plague  guinea-pig.    Result:  All  remained  unaffected. 

19.  Four  mice  fed  with  liver  of  plague  rat.    Result:  All  remained  unaffected. 

20.  Guinea-pig  fed  with  plague  gland  from  hmnan  case.  Result:  Remained  alive,  showing  no 
signs  of  sickness.    Control  guinearpig  inoculated  with  same  material  died  of  plagiie. 

21.  Guinea-pig  fed  with  culture  of  virulent  plague  bacilli.    Result:  No  signs  of  sickness. 

22.  Three  guinea-pigs  fed  with  spleen  of  plague  guinearpig.  Result :  No  symptoms  of  sickness 
whatever. 

23.  Three  guinea-pigs  fed  with  liver  of  plague  guinea-pig.  Result:  All  remained  alive.  No 
symptoms  of  sickness. 

24.  Two  rabbits  fed  with  spleen  of  plague  guinearpig.    Result :  Both  remained  unaffected. 

25.  Two  rabbits  fed  with  spleen  of  plague  guinea-pig.    Result :  Both  remained  unaffected. 

26.  Morikey  fed  with  spleezi  of  plague  guinea-pig.    Result :  Remained  alive.    No  signs  of  sickness. 

27.  Two  chickens  fed  with  spleen  of  plague  guinea-pig.    Result :  Remained  alive.    No  signs  of 

illness. 

28.  Fowl  fed  with  spleen  of  plague  rat.   Result :  Remained  unaffected. 

29.  Fowl  fed  with  spleen  of  plague  guinearpig.    Result:  Remained  unaffected. 

30.  Two  ducks  fed  with  spleen  of  plague  guinearpig.    Result :  No  symptoms  of  illness  whatever. 
In  another  series  of  experiments,  the  following  animals  were  each  fed  with  a  pure  culture  of 

plague  bacilli : — Four  rats,  seven  mice,  five  guinearpigs,  one  monkey,  and  two  ducks ;  and,  for  control 
purposes,  one  rat  and  one  guinea-pig  were  inoculated.  Result :  All  the  fed  anima.ls  remained  alive,  without 
showing  any  signs  of  sickness,  while  the  control  rat  and  guinearpig  both  died  of  plague  within  5  days. 

Table  showing  summary  of  results  of  feeding  various  species  of  animal  with  viiiilent  plague 
bacilli : — • 


Animal. 

No.  Fed. 

Died  of  Plague. 

Rata 

  33 

19 

Mice  ...   

  14 

Guinearpigs 

13 

1 

Rabbits 

4 

Monkeys 

  2 

Fowls 

  4 

Ducks 

  4 

Total   

  74 

20 

Of  the  1 9  rats  fed  which  died  of  plague  the  following  species  were  represented : — Biwvn  rats 
{Mtis  decumanus),  black  rats  (Mms  rattus),  reddish-brown  rats  (il/ws  Alexandrinus  ruf^is),  and  native 
water-rat  {Hydromys  hucog aster). 
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There  are  several  points  of  interest,  in  these  experiments.  In  the  first  place,  it  shows  that  rats, 
although  the  most  susceptible  of  all  animals  to  plague,  are  not  so  readily  affected  by  ingestion  of  plague 
material  as  by  subcutaneous  inoculation.  For,  of  33  rats  specially  fed,  15  remained  unaffected,  and 
18,  or  54:^  per  cent.,  died  of  plague  ;  whereas,  in  another  experiment,  where  35  rats  were  specially 
inoculated,  only  6  were  unaffected,  while  29,  or  83  per  cent.,  died  of  plague. 

Only  one  out  of  thirteen  guinea-pigs  was  affected  with  plague. 

Of  the  14  mice,  4  rabbits,  2  monkeys,  4  fowls,  and  4  ducks  specially  fed,  not  one  was  affected  with 
plague,  which  demonstrates  the  comparative  immunity  to  the  disease  when  the  B.  pestis  is  ingested. 


VIII.— EXPERIMENTS  TO  TEST  THE  POSSIBLE  TRANSMISSION  OF  PLAGUE  FROM  ONE  ANIMAL 

TO  ANOTHER  BY  THE  AGENCY  OF  FLEAS. 

In  a  previous  report  I  drew  attention  to  an  interesting  observation,  whereby  9  healthy  rats, 
free  from  fleas,  all  became  infected  with  plague  through  the  introduction,  by  accident,  of  a  plague  rat 
that  had  fleas  upon  it  into  the  same  cage.  It  was,  of  course,  open  to  argument  that  plague  may  have 
been  transmitted  to  the  healthy  rats  by  some  agency  other  than  fleas,  as,  for  instance,  ingestion  or 
inhalation. 

In  order  to  obtain  further  information  on  this  subject,  the  following  experiments  were  carried 

out : — 

(A.)  Inoculation  of  healthy  animals  with  an  emulsion  of  fleas  taken  from  plague-infected 

animals,  or  the  presumably  infected  flea  introduced  direct  into  the  subcutaneous  tissue. 
(B.)  Injection  of  water  in  which  fleas  from  plague-infected  rat.s  liad  been  washed. 
(C.)  The  placing  of  fleas  taken  from  infected  animals  upon  healthy  animals. 

With  few  exceptions,  all  the  fleas  used  were  of  the  species  Pulex  serraticeps,  taken  from  the 
laboratory  dog. 

In  the  third  series  of  experiments,  the  fleas  were  kept  in  small  glass  tubes  for  from  24  to  36  hours, 
to  make  them  hungry,  after  which  they  were  placed  on  the  back  of  a  guinearpig's  head,  which  animal 
had  been  inoculated  3  days  previously.  When  each  flea  had  been  observed  to  adhere  firmly  to  the  skin 
of  its  host  for  3  minutes  or  longer,  it  was  removed  by  means  of  a  pair  of  forceps,  and  then  allowed  to 
fasten  on  the  skin  of  the  experimental  healthy  animal. 


Series  A. 

1.  From  a  naturally  plague-infected  rat  (Alut  raffiis)  a  flea  was  removed,  and,  after  its  stomach 
contents  showed  numerous  cylindrical  forms  of  plague  bacilli,  it  was  introduced  into  the  subcutaneous 
tissue  of  the  groin  of  a  guinea-pig. 

Result :  The  animal  became  sick  and  died  of  acute  plague  in  3  days.  Post  mortem  revealed 
congestion  of  the  lungs,  liver,  spleen,  and  the  supra-renal  bodies.  B.  2}estis  numerous  in  all  organs  and 
glands. 

2.  Four  fleas  from  a  plague  rat  (Mus  decumctntis)  were  placed  one  each  under  the  skin  in  the 
inguinal  region  of  4  guinea-pigs. 

Result:  One  became  sick  on  the  second  day,  and  died  of  acute  plague  in  3^  days.  B.  jyestis 
were  numerous  in  all  organs.    The  other  3  animals  remained  unaffected. 

3.  Guinea-pig  inoculated  with  an  emulsion,  in  sterile  water,  of  a  flea  recently  removed  from  a 
plague  guinea-pig. 

Result :  Remained  alive  without  showing  any  signs  of  sickness. 

4.  Guinea-pig  injected  with  an  emulsion  of  water  of  a  flea  removed  from  a-  plague-infected  rat. 
Result :  Remained  unaffected. 

5.  A  flea,  in  which  no  B.  pestis  was  detected,  althougli  removed  from  a  plague  guinea-pig,  was 
injected  into  a  healthy  guinea-pig. 

Result :  Remained  unaffected. 

Series  B. 

1.  Guinea-pig  injected  with  sterile  water  in  which  3  fleas  obtained  from  a  plague  guinearpig  had 
been  washed. 

Result :  Remained  unaffected. 

2.  The  above  3  fleas  were  mashed  up  with  sterile  water,  and  the  whole  injected  into  a  guinea-pig. 
Result:  Died  in  5^  days.   B.  pestis  numerous  in  all  organs. 

3.  Guinea-pig  injected  with  sterilised  water  in  which  a  flea  from  a  plague-infected  rat  had  been 
•washed. 

Result:  Died  in  4  days.  B.  pestis  in  all  organs  and  glands.  It  is  of  special  interest  to  not©  that 
plague  bacilli  were  found  in  the  stomach  contents  of  each  of  these  fleas. 

4.  Rat  injected  with  water  in  which  7  fleas  from  a  ]5lague  guinea'-pig  had  been  washed. 
Result:  Died  of  acute  plague  in  6  days. 

5.  Three  fleas  (vide  No.  1,  Series  C)  were  mashed  up  with  sterile  water  and  injected  into  a  healthy 
guinea-pig. 

Result:  Remained  unaffected. 

Note. — No  plague  bacilli  were  found  in  the  stomachs  of  these  fleas. 
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Series  C. 

1.  One  rat  (Mus  decumanus)  had  placed  upon  it  3  fleas  taken  from  a  naturally-infected  plague  rat. 
Result :  Remained  unaffected. 

2.  Fiv©  fleas  from  a  plague-infected  guinea-pig  were  placed  upon  a  healthy  guinea-pig. 
Result:  Remained  unaffected. 

Note. — No  B.  ijestis  were  detected  in  the  stomach  contents  of  either  of  these  fleas. 

3.  A  rat  {Mus  decumanus)  had  placed  upon  it  2  live  fleas  taken  from  a  guinea-pig  just  dead  of 
septicaemio  plague. 

Result :  Remained  unaffected.  Some  time  after  this  rat  was  fed  with  a  rat's  spleen  full  of  B.  pestis, 
and,  10  days  later,  it  was  inoculated  with  virulent  plague  material,  but  remained  alive  without  showing 
any  symptoms  of  illness. 

This  rat,  which  was  caught  at  the  end  of  an  epizootic,  had  evidently  acquired  immunity  under 
ordinary  conditions.  Fourteen  days  after  the  last  inoculation  it  was  killed,  and,  on  examination,  the 
characteristic  pigmented  glands  of  a  recovered  animal  were  readily  apparent. 

4.  One  of  the  fleas,  which  was  placed  on  this  rat,  had  in  its  stomach  active  B.  pestis,  causing  the 
death  of  a  young  guinea-pig  5  days  after  they  were  injected. 

5.  Three  fleas,  which  had  been  allowed  to  feed  on  a  plague  guinea-pig,  were  placed  on  a  healthy 
rat  (Mus  decuman  us). 

Result:  Died  of  plague  in  12h  days.  Lungs  congested  and  mottled.  Spleen  enlarged.  B.  pestis 
numerous  in  all  organs  and  glands.    B.  pestis  found  in  both  fleas. 

6.  Two  fleas  from  a  plague  guinea-pig  were  placed  on  a  rat  (Mus  decumanus). 

Result :  Remained  alive,  with  no  apparent  signs  of  illness.    No  B.  pestis  found  in  either  flea. 

7.  Four  fleas  from  a  plague  guinearpig  were  placed  on  a  wild  mouse. 
Result :  Remained  unaffected. 

8.  Six  fleas  from  a  plague  rat  were  placed  on  a  mouse. 
Result :  The  mouse  died  of  plague  in  5^  days. 

Summary  of  Results  of  Experiments  with  Fleas. 

Of  9  rats  and  guinea-pigs  inoculated  with  fleas  or  portions  of  fleas  from  plague-infected  animals, 
,3  died  of  the  disease,  wliile  the  fleas  that  were  placed  on  the  other  8  animals  were  subsequently  proved  to 
have  no  plague  bacilli  either  on  or  in  their  bodies. 

Of  4  animals  injected  with  sterile  water,  in  which  fleas  from  plague  animals  had  been  washed,  only 
2  died  of  plague. 

Of  7  animals  that  had  fleas  placed  upon  them  which  had  previously  been  allowed  to  live  for  about 
2  days  on  a  plague-infected  animal,  only  2  died  of  the  disease,  and  1  rat  had  acquired  immunity  under 
natural  conditions  to  plague. 

In  the  cases  of  the  other  4,  it  was  subsequently  found  that  the  fleas  placed  upon  these  animals 
were  free  from  plague  bacilli. 
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By  Authority  :  Geobge  Aethue  Vaughan,  Government  Printer,  William  street,  Brisbane. 
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PHOTOMICROGRAPHS  OF  FLEAS  FROM   BRISBANE  RATS. 


1.-THE   HUMAN   FLEA   (pulex  irritans). 


2.-THE   BLIND   FLEA  OF  THE   RAT  (CTENopsyllus  musculo. 


Dr.  Thos.  Bancroft.. 


Plate  V. 


Plate  VI. 


5.-CERATOPHYLLUS  FASCIATUS. 

(O.vii  OF  THu  Rat  Fleas  ;  veey  raue  in  Bhisuane.) 

I)r.  Tkox.  Bancroft. 


Plate  VII. 


Plate  VIII. 
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Fig.  VI. 


Dissections  of  fore  aud  hind  legs  of  naturally-infected  plague  rats,  showing  in  No.  I.  enlarged  axillary- 
gland,  and  in  Nos.  II.  and  III.  enlarged  femoral  gland. 


Fig.  VII.  Fig.  VIII. 

•Lungs  of  two  naturally-infected  plague  rats,  showing  general  congestion  and  a  few  scattered  grey  nodules. 


(Diagrammatic,  and  not  drawn  to  scale.)  C.  J.  Povtui. 

Diagram  of  contents  of  stomach  of  a  tlea  {Pulex  felis  '!).  This  ilea,  two  days  previous  to  its  dissection,  had 
"been  allowed  to  suck  blood  from  a  plague-infected  guinea-pig.  The  rough  sketch  shows  the  abnormally  elongated  slender 
Sac.  pestis,  two  large  mononuoleated  cells,  one  of  which  uas  several  small  plague  bacilli  in  its  interior ;  also,  a  cluster 
■of  cubical  cells,  which  form  the  lining  memlirane  of  the  flea's  stomach. 

Note. — After  removal  from  the  plague  guinea-pig,  this  flea  was  placed  upon  a  healthy  guinea-i)ig,  causing  the 
<leath  of  the  latter  from  acute  plague  within  four  days. 


Phttc  IX. 


Fig.  I. 


Natunilly-iiifected  rat,  dissected  to  show  the  princiiial  pathological  appearances. 
Note  the  enlargement  and  congestion  of  the  lungs  and  liver,  the  enlargement  of  the 
spleen,  and  the  axillary  and  femoral  glands  ;  8?so,  the  injected  blood-vessels  of  the 
subcutaneous  tissue  in  the  deflected  skin  of  the  abdomen. 


Fig.  II. 


C.  J.  Pound. 


Dissection  of  a  guinea-pig  (fourth  day)  inoculated  with  plague  bacilli  from  a 
human  case.  The  most  conspicuous  feature  is  the  necrosed  condition  of  the  enlarged 
friable  spleen,  which  closely  resembles  miliary  tuberculosis.  The  liver  is  enlarged, 
and  shows  a  few  necrosed  patches.  The  lungs  are  congested,  with  a  few  scattered 
grey  consolidations.  Tlie  lymphatic  glands  situated  in  tlie  right  groin,  near  the  seat 
of  inoculation,  are  considerably  enlarged  and  ha-morrhagic,  while  the  surrounding 
tissue  shows  mucli  hsemorrhagic  exudation. 
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SHEWING  LOCATION  OF  PLAGUE  CASES  FOR  EIGHT  YEARS  IN  METROPOLITAN 
AREA  OUTSIDE  ONE  MILE  RADIUS  OF  GENERAL  POST  OFFICE  - 1900  -  7. 
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